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Abstract

Globally, the demand for electric vehicles (EVs) is surging due to carbon-neutral strategies aimed at decarbonization.
Consequently, the demand for lithium-ion batteries, which are essential components of EVs, is also rising, leading to an increase
in the generation of spent batteries. This has prompted research into the recycling of spent batteries to recover valuable metals.
In this study, we aimed to selectively leach and recover lithium from the cathode material of spent LFP batteries. To enhance the
reaction surface area and reactivity, the binder in the cathode material powder was removed, and the material was subjected to
heat treatment in both atmospheric and nitrogen environments across various temperature ranges. This was followed by a
mechanochemical process for aqueous leaching. Initially, after heat treatment, the powder was converted into a soluble lithium
compound using sodium persulfate (Na,S,0g) in a mechanochemical reaction. Subsequently, aqueous leaching was performed
using distilled water. This study confirmed the changes in the characteristics of the cathode material powder due to heat
treatment. The final heat treatment in a nitrogen atmosphere resulted in a lithium leaching efficiency of approximately 100%
across all temperature ranges.
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1. Introduction
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2. Experimental

FLFP FFAE AH-SHZ AMESto] oh4f & 150 um
2 255 S TE guE ARSIt & AT
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18] 3 Q12 9F 157,661 ppm .2 E1E| T

WLFP Benore] dxje] 24 A& e
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Fig. 1. Schematic diagram of mechanisms heat treatment reaction and selective leaching of lithium from waste LFP cathode

materials.
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3. Results and discussion
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Fig. 2. TGA curves of waste LFP cathode materials (a) in air atmosphere, (b) in nitrogen atmosphere.
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Fig. 3. FT-IR spectra after heat treatment of waste LFP cathode materials in air atmosphere (a: raw LFP, b: 250°C, c: 430°C, d:

500°C, e: 800°C).
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Fig. 4. FT-IR spectra after heat treatment of waste LFP cathode materials in nitrogen atmosphere (a: raw LFP, b: 250°C, c: 53

0°C, d: 750°C).
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Fig. 6. XRD pattern after mechanochemical reaction of waste LFP cathode materials heat-treated under each conditions; (a) in
air atmosphere ((1): 250°C, (2): 430°C, (3) 500°C, (4) 800°C), (b) in nitrogen atmosphere ((1): 250°C, (2): 530°C, (3):

750°C).
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