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Black Mass derived Recycled type Lithium lon Battery

To mitigate climate change, further deployment of renewable energy is necessary and rechargeable battery
is very important. While lithium-ion batteries are the representative storage batteries, some statistics suggest
that demand for lithium may increase more than 40-fold by 2040. Other precious metals including cobalt,
nickel, and manganese which also serve as essential raw materials for lithium ion batteries, are concentrated
in specific regions such as Russia, China, Africa, and South America. Consequently, there are constant risks
of political supply disruptions and price volatility, making the recycling of these rare metals critically important.

Black mass is a waste material derived from lithium-ion batteries that contains rare metals such as cobalt,
nickel, manganese, and lithium. We have successfully synthesized new regenerated cathode materials
from this black mass using a simple method. We can apply this innovative method for both NMC-based
(nickel-manganese-cobalt) and LFP-based (lithium iron phosphate) black mass.

This process is much simpler than conventional hydrometallurgy procedure that uses strong acids and alkalis,
thus reducing energy consumption and CO:2 emissions in the manufacturing process, making it an
environmentally friendly process. We were also able to produce regenerated graphite from used anodes.
Then, we have succeeded in producing recycled lithium-ion batteries using these recycled cathode derived
from black mass and recycled graphite anode. 90 — 100 % of the capacity and stable cycle performance
were obtained compared to commercial batteries made with the same materials.

Because they are made from waste raw materials and the manufacturing process is simple, the cost of this
black mass derived recycled type lithium-ion batteries is cheap. Therefore, theoretically, it could be
possible to replace all lithium-ion batteries in the world with this recycled type. Implementing these
technologies enables the construction of a unique, fully closed-loop and circular, lithium-ion battery
manufacturing system, which minimizes the need for virgin metal extraction from the mine and relies
primarily on recycled materials. This method can be applied to sodium ion battery too. From 2027, the
EU will mandate that lithium-ion batteries should be manufactured using a specified minimum percentage of
recycled materials, and a battery passport system will be introduced. This black mass derived lithium ion
battery, with high-recycled-content, will be the perfect fit for battery passports.



