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Supplementary electrochemical measurements
"A well-mixed slurry is applied to the copper foil with a mass loading of the active material of 

approximately 0.9 mg, and the mass loading of the active material does not fluctuate up or down by 
more than 0.1 mg."

“Placing coin cells in a temperature-regulated incubator at 26°C during testing, helps minimize 
variations arising from fluctuations in ambient temperature.”
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Supplementary Fig S1: thermogravimetric analysis (TGA) of the spent graphite (SG) 
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Supplementary Fig S2: comparison of graphite copper foil stripped by heat treatment

Supplementary Fig S3: SG-EDX

Supplementary Fig S4: W-RG-EDX



Supplementary Fig S5: line profiles of  (a) W-RG, and (b) SG

Supplementary Fig S6: white crystals from evaporation of washing solution.

Supplementary Fig S7: XRD of LiF roasted with CO2. 



Supplementary Fig S8: XPS survey scan of (a) SG, and (b) W-RG.
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Supplementary Fig S9: Cumulative pore volume as a function of pore size, all based on BJH 
theory.
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Supplementary Fig S10: Cumulative pore volume as a function of pore size, all based on BJH 
theory.



Rs Rct

CPE2

Wo

Element Freedom Value Error Error %
Rs Free(+) 20.16 0.096171 0.47704
Rct Free(+) 135.62 1.2228 0.90164
CPE2-T Free(? 3.8099E-5 7.7984E-7 2.0469
CPE2-P Free(+) 0.83936 0.0054065 0.64412
Wo-R Free(+) 516.5 7.883 1.5262
Wo-T Free(+) 0.27534 0.0053079 1.9278
Wo-P Free(+) 0.48207 0.0033946 0.70417

Chi-Squared: 0.00011963
Weighted Sum of Squares: 0.0029909

Data File: D:\出 出 出 出 出 出 出 出 出 -10.3\0-出 出 出 出 \CV出 \出 出 TXT\1100-0.01063.txt
Circuit Model File: D:\出 出 出 出 出 出 出 出 出 -10.3\出 出 \出 出 出 -10.3\出 出 \出 出 出 出 出 出 出 .mdl
Mode: Run Fitting / All Data Points (1 - 16)
Maximum Iterations: 100
Optimization Iterations: 0
Type of Fitting: Complex
Type of Weighting: Calc-Modulus

Supplementary Fig S11: Equivalent circuit models for W-RG, SG and CG
Supplementary Table S1：

The metal impurity content of each sample.
Metal(ppm)

Sample Li Fe Cu
85.51 27.16 34.69
93.6 30.98 38.75SG
87.64 31.54 31.52
38.46 9.516 10.83
34.91 9.156 9.826WG
40.2 9.173 11.51
28.43 8.93867 8.402
24.92 8.76717 8.74N-RG
20.84 8.59567 8.082
0.2736 3.82 4.882
0.3461 3.597 4.018W-RG
0.2208 2.835 3.597

Supplementary Table S2：

The electrochemical properties of graphite recovered using different methods are demonstrated.

Recycling methods Initial 

coulombic 

efficiency (%)

Discharge specific 

capacity (mAh g−1)

Author

Bituminous coating S1 394 (1C) YiHua 

Xiao

Carbon modification S2 82.47 263.38(0.5C) Yongzhi 

Chen

Water treatment S3 75.90 345(0.2C) Huirong 

Wang

https://link.springer.com/article/10.1007/s10854-022-08533-x#auth-YiHua-Xiao-Aff1
https://link.springer.com/article/10.1007/s10854-022-08533-x#auth-YiHua-Xiao-Aff1
https://link.springer.com/article/10.1007/s10854-023-10878-w#auth-Yongzhi-Chen-Aff1
https://link.springer.com/article/10.1007/s10854-023-10878-w#auth-Yongzhi-Chen-Aff1


Calcinedacid leaching S4 370(0.1C) Dan Yang

Structural reconstruction S5 92.8% 147.26(50 mA g−1) Kui Liu

Supplementary Table S3：

Table S3. The parameters of the fitted circuit data for each sample.

Sample RS Rct CPE2 WO

SG 20.16 135.62 3.8099 E-5 516.5

W-RG 2.091 84.56 1.6629E-5 204.8

CG 2.002 82.4 1.5978E-5 213.3
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