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Deployment targets (sites, materials, etc.)

Chemicals and materials manufacturers, printing/ink materials manufacturers, battery manufacturers, electronic device

manufacturers, etc.
Features (implementation means, etc.)

My research focuses on on chemistry of organic/polymeric materials with energy storage October 2016
functionalities and their device technologies. Examples include high-density flexible all-organic Nihon Keizai Shimb
secondary batteries made of organic electrode-active materials and ion-conducting membranes, as _rhon Keizal Shimbun
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well as hydrogen carrier polymers that reversibly store hydrogen. The focus in recent years has been  ~ -3
on improving the performance of hydrogen carrier polymers. Dr. Oyaizu was the first to discover
hydrogen carrier polymers (newspaper article on the right, first paper published in the sister journal of
Nature (2016)), and he has obtained/maintained a university patent (JP6402102, hydrogen carriers,
and hydrogen generation method). Dr. Oyaizu has not only promoted research from a fundamental
aspect but also conducted commissioned and joint collaborative research with many companies, and
he has attracted social interest through online articles and numerous newspaper articles about
rechargeable all-polymer fuel cells and all-solid-state air secondary batteries.

The use of hydrogen carrier polymers was demonstrated to enable a pure hydrogen
storage/production system based on water electrolysis, which cannot be achieved with other
hydrogen carriers, and it maintains technological superiority as a new methodology. Regarding the
dynamic behavior of multiple polymers whose hydrogen storage capacity has been clarified to date,
investigating the electron/proton exchange reaction mechanism and acceptor-less oxidation reaction
can enable the realization of a high hydrogen storage density that is almost half that of liquefied ,
ammonia. The bottleneck, in this case, is in lowering the voltage for electrolytic hydrogenation, but b
clues such as controlling the potential through molecular design and reducing voltage loss using a
single-compartment cell have been obtained, and the problem is expected to be solved by utilizing
accumulated expertise.

Dr. Oyanaizu’s research results were selected as “One Year of Communications Materials” in the Communications Materials
Collection (sister journal of Nature) (https://www.nature.com/collections/ijfdijgahh). It has been highly praised academically and
has received international i

attention, such as being . gﬁ%f_mgﬁfmie
selected as the cover > -
picture for numerous
peer-reviewed journal
including those by the
American Chemical Society
(recent representative
papers 1-5, mentioned
above from the left).

Associated proprietary technologies

Recent intellectual property list 2020-202115 : Cathode materials, power storage devices. 2020-160171 : Resin composites
2020-160170 : Sulfur-containing polymer and its manufacturing methods; sulfur-containing polymer composites
2020-66681 : Polymer, electrode active material, and secondary battery

Expected outcome/ applications Associated SDGs

New energy devices using polymers. Specifically, B |14 s
practical application of high-density hydrogen carrier
polymer sheets, air cells, soft solar cells, etc.
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