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oReport summary (English)

Principal Investigator: Prof. Masatsugu MORIMITSU, Doshisha University
R & D title: Research & Development of Metal Hydride/Air Secondary Battery

1. Purpose of R & D

The use of renewable energy is necessary to achieve “Low Carbon Society” on a global scale and is
promoted in Japan mainly with solar power generation. This project aimed to expand such utilization
and to contribute significantly to low carbon emission with the development of a metal hydride/air
secondary battery (HAB) as an energy storage device that stores the electricity generated by renewable
energy and supplies it on demand. HAB is a water-based rechargeable air battery that can be expected
to have a higher volumetric energy density than other secondary batteries. Since no flammable
materials are used for the components, both safety and high energy density are expected. HAB can be
widely used in society by application from small- to large-scale stationary power storage systems.

2. Outline of R & D

(1) Contents: HAB uses a hydrogen storage alloy for the negative electrode, a gas diffusion-type air
electrode for the positive electrode, and an alkaline aqueous solution as the electrolyte, and this project
has been carried out from the start by collaboration of total six institutions, two universities and four
companies, and set some issues on each of the negative electrode, positive electrode, and battery to
achieve safety and high storage performance together. The development of the positive electrode was
related to a bi-functional oxygen catalyst and an air electrode, which was in charge of Doshisha
University, Oita University, and Toyo Aluminum. The challenge for the negative electrode was to
achieve high capacity density and high cycling performance, which were developed by FDK, Toyota
Motor, and Japan Metals & Chemicals. For battery performance, lab-scale cells were developed by
Doshisha University and FDK carried out the development of cells for practical uses.

(2) Achievements: We developed a method for synthesizing composite oxide nanoparticles as a bi-
functional oxygen catalyst for the positive electrode, and the developed oxygen catalyst achieved the
reduction of Tafel slope for both oxygen reduction and oxygen evolution to ca. 40 mV/dec, resulting
in a significant decrease in polarization of the air electrode prepared by LTRP (low temperature roll
press) method or PDL (painting, drying, layering) method, which had been also developed in this
project so as to be possible to operate at up to 500 mA/cm?. Hydrogen storage alloys specialized for
HAB and the negative electrode using it were made to have a high capacity density, which finally
reached a volumetric capacity density of 2000 Ah/L. Using these technologies, different types of HAB,
i.e., open, laminated, and active cells, were developed and a high energy density of 897 Wh/L was
demonstrated first in the world.

(3) Future developments: The results of this project led to the adoption by Low Carbon Technology
Research and Development Program in 2019 of the Ministry of the Environment, of which the title is
“Development and Demonstration of Metal Hydride/Air Secondary Battery (HAB) and Energy
Storage System for Expansion of Renewable Energy Use” and will be conducted by March 2022. In
the new project, we will manufacture a 2kWh battery module and evaluate its performance and aim to
commercialize HAB energy storage system from the latter half of FY2022 after the project period
ends.



