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Materials and Methods

Introduction
Recycling of (all-solid-state) LIBs: Current state Test cell composition

* Less than 5% of the spent LIBs are recycled in the US and the EU [1] - Solid electrolyte: Cubic Garnet Al-doped LLZO (Lig ,:Al, ,sLa,Zr,04,)
. Current studies mainly concern about recycling of liquid-based electrolyte LIBs [2] - Cathode composite: LFP (carbon coated LiFePQO,) 40 wt% + LLZO 40 wt% + C 10 wt% +
- Recycling of all-solid-state LIBs, which are expected to enter the battery market, PVDF 10 wt%

is more challenging due to complexity of the systems *Anode composite: LTO (Li,Ti:O,,) 40 wt% + LLZO 40 wt% + C 10 wt% + PVDF 10 wt%
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Results and Discussion
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Conclusions

* LFP/LLZO/LTO complex system can be recycled in form of

oxides (e.g. Zr0,, TiO,, La,0, and LaFeO.,) This work is financially supported by the German [1] Jacoby, M. (2019). Chemical and Engineering
L e e . _ _ News 97(28)

- Lithium is still missing: perhaps recovered Li,O reacted to the federal state of Hesse — Hessen Agentur (HA —
ALO, crucible oroject no. 848/20-08) [2] Iélgrper, G., etal. (2019). Nature 575(7781): 75

- Cubic garnet-type LLZ_O compound can in principle be recycled U EGSEN [3] Larouche, F., et al. (2018) Extraction 2018:
from the recovered oxides _ 2541-2553

- The purity of the recovered LLZO still remains a challenge: [4] Zheng, X., et al. (2018). Engineering 4(3): 361-
further purification of the recovered precursors is required - 370

- How would be the electrochemical properties of a cell made by [5] Larouche, F., et al. (2020). Materials 13(3)

recycled components?
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