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Invention and dissemination of secondary battery

The secondary battery (storage battery) that can charge and discharge is the lead storage battery invented by Mr. Prante (French) in
1859. Lead storage batteries are stable as they are difficult to deteriorate, have long service life and are easy to handle, so they are still
used as secondary batteries for both stationary and automotive applications.
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Development of besides lead storage batteries

Besides lead storage batteries, alkaline storage batteries were invented around 1900.
Thereafter production of batteries, Zinc-air Battery in 1986, Nickel-metal hydride Battery in 1990, lithium-ion rechargeable battery in 1991, have been begun.
Nickel-metal hydride and lithium-ion rechargeable batteries are utilized for a car widely, HV, PHV and EV etc. at present.
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Invention and dissemination of secondary battery, from incunabula to the future
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Development of Next Generation Battery

Aiming for smaller and higher capacity batteries, Toyota Motor Corporation and other companies are developing next
generation batteries widely including all solid state batteries and metal air batteries.

All-solid-state batteries are made by replacing the electrolyte of the lithium-ion battery with a solid electrolyte, and it is
expected that the size and capacity will be further reduced. Metal-air batteries are lithium metal on the negative electrode
and air (oxygen) on the positive electrode, and are expected to have even higher capacity than all-solid batteries. However,
the metal air battery has not been able to charge up to now. It has been elucidated its reaction mechanism and is
challenging for rechargeable batteries.
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ERBREREMDIFR  Special characteristics of Metal-air batteries
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Metal-air battery is the battery which used metallic N o o
M There is a possibility that the battery capacity can be done quite big more than a lithium-ion

lithium for anode and air (oxygen) for cathode. battery.
M Practical use can also be expected as a secondary battery by setting a charge special electrode.
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Target for the Sakichi Battery

Compared to the current lithium-ion battery, when the metal air battery is put into practical use, it seems
that capacity can be expected to increase by 5 times. However, in order to realize Sakichi battery, it is
necessary to further increase the capacity by about 10 times compared to the metal air battery. Can
human beings acquire Sakichi batteries? In that era, will not the car as well as the aircraft fly electric? In
2016, the solar plane achieved flight around the world in about 17 months. Combining not only
secondary batteries but also new technologies such as photovoltaic generation and fuel cells, it may not

be an unexpected dream trip of the electric aircraft's Pacific Ocean. Y—5—AVIULR
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EEDBWEWEBDEH A dream battery thatSakichi Toyoda envisioned
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