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Global resource circularity of lithium-ion battery based on life cycle thinking
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The use of the lithium-ion battery (LIB) in both traction and stationary
applications has become ubiquitous. It is essential that retired LIBs are wisely treated based on
the concept of circular economy to mitigate the primary resource use. A closed-loop repurposing and
recycling treatment is required. Thus, using the concept of total material requirement as an
indicator of natural resource use based on mining activity, a dynamic material flow analysis was
executed considering the degradation of the battery, its lifespan, and demand patterns. Then, the
effect of circularity on the saving of global natural resource use involved in the entire life cycle

of LIBs was evaluated.

It was shown that the global resource use of LIBs would increase to between 10 and 48 Gt in 2050.
Circularity has the potential to contribute to an 8-44% reduction of the global resource use
associated with LIBs in 2050.
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