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Fig. S1 (a) The mass fraction of the main metals in the original positive electrode 
powder. (b) SEM morphology and (c) elemental mapping diagram of the original 
positive electrode powder.
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Fig. S2 (a) The leaching effect of different solvents on Cu under photocatalytic action. 
(b) Comparison of leaching efficiency of Cu under light-avoidance and light-
illumination conditions. The leaching effect of different solvents on Cu under 
photocatalytic action. The effects of (c) the solid-liquid ratio, (d) the ball milling time, 
(e) the addition amount of TiO2, (f) reaction time, and (g) oxygen on the leaching 
efficiency of Cu. Kinetic profile (h, i) of the leaching process of Cu under the control 
model of chemical reaction.
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Fig. S3 (a) FTIR spectra of CH3CN solvent and Cu leaching solution. (b) XRD of 
powder abtained by vacuum dring Cu leaching solution. SEM morphology of (c) Cu 
leaching solution and (d) filter residue after Cu removal after vacuum drying. (e) EDS 
diagram of filter residue after Cu removal. XPS spectra of Cu in (f) waste positive 
electrode powder, (g) product powder after drying of the leaching solution, and (h) 
leaching residue. (i) Physical diagram of the change in colour of the solution after the 
addition of NaOH.
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Fig. S4 Schematic diagram of Cu leaching reaction mechanism.
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Fig. S5 EPR signal spectra of mixed systems (a) with and (b) without TiO2. (c) EPR 
signal spectrum of superoxide groups in mixed systems.
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Fig. S6 Schematic diagram of Li, Mn, and Co leaching reaction mechanism.

Fig. S7 Main chemical reaction equation.


