HR nf

AAELEBRARTRENAIRELRF YV ZATELY
BEzHAWKEBE ZREMEILOIN Oy NAE

Trial Production of High-Capacity Large-Sized Rechargeable Batteries Equipped with Titanium Niobium Oxide
Anodes Capable of Ultra-Quick Charging
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Part of efforts toward carbon neutrality require the electrification of commercial vehicles which are used frequently under demanding conditions.
Toshiba Corporation offers a quick charging and discharging, highly safe, long-life SCiB™ rechargeable lithium-ion battery, however, greater capacity
and ultra-quick charging batteries are required for large commercial vehicle applications.

With this in mind, we have developed a titanium niobium oxide (TNO) anode that delivers double the volumetric capacity of conventional graphite-
based anodes and enables ultra-quick charging and discharging. Toward practical use of this technology, we have developed a TNO anode using
low-cost niobium and applied it to a prototype large-sized battery with a high nominal capacity of 55 Ah. We have also confirmed that the prototype
battery delivers high energy density equivalent to lithium iron phosphate batteries, ultra-quick charging capabilities allowing the battery to charge
to 80% in 10 minutes, and the ability to maintain over 95% capacity in 4 000 repeated quick charge and discharge cycles for a long life and high level

of safety.
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Comparison of anode material properties
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Comparison of charge-discharge cycle performance for low-cost
TNO and high-purity TNO
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TNO crystal structure and metal sites
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Specifications of large pouch cell for trial production
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Discharge curve for each 55 Ah large pouch cell discharge rate
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Relationship between charging time and state of charge during quick
charging
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Results of lifetime test according to high-rate charge-discharge cycle
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Nail penetration safety test while fully charged
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