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Heat Treatment Condltlons of Waste Lithium-ion Batteries for Separation and Recovery of
Rare Metal. ('Ehime University, *EGS, Co.,Ltd., *Oono Associates Inc.)OSoma Tanaka', Yuma
Kunimune!, Hiromichi Aono!, Yasuhiro Tsugita?, Jiro Kondo'?, Ryota Shiba’

The waste lithium-ion battery (Spent-LIB) contains rare metals of Li, Ni, Co, Mn and metals
of Al, Cu, Fe as the package. The powder obtained by firing and crushing for the Spent-LIB is
called “black sand”. In this study, the black sand obtained by Oono Associates Inc. was sieved
and analyzed, and its recycling process was examined.

Spent-LIB of model A was fired in a batch furnace at 500 to 550 °C for 5 h, and then crushed
sample was sieved after removing the lumps from package. The rare metals of Li,Ni,Co,Mn
was contained when powder size was smaller than 500um. The black sand within 500 pm was
further sieved and analyzed by XRD (Fig.1). The simple substances of mixture for Ni, Co, Mn,
Fe, Al, Cu, and C were obtained instead of oxide. It is presumed that the organic electrolyte
acted as a reducing agent in the sealed package and obtained simple substances by firing
without crushing. Since a simple substance is produced, magnetic separation and dissolution
by acid become easier. It was confirmed that almost 100% of the metals other than C were
dissolved by acid leaching with hydrochloric acid.
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