
Supplementary information

 Name of LIC fabricated: AC/RG LIC
 Anode: Prelithiated RG electrode (80:10:10)

                         Slurry coated (80% RG+10% conductive carbon+10% PVdF binder) on Cu foil

 Cathode:AC electrode (80:10:10)

80% AC +10% conductive carbon +10% TAB 2 binder, ethanol solvent

 Electrolyte: 1M LiPF6 in EC: DMC (1:1)
 Separator: whatman filter paper

LIC 
fabricated

Mass of RG 
active 
material (mg)

Mass of AC 
active material 
(mg)

Total mass of 
active material in 
both electrodes 
(mg)

Mass 
loading 
ratio

LIC 1 2.54 9.769 12.31 3.85
LIC 2 2.56 8.86 11.42 3.46
LIC 3 2.232 8.29 10.522 3.714
LIC 4 2.232 9.026 11.258 4.043
 Preparation of the AC electrode:

o  According to Mass loading formula
𝑄 = 𝑞𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 ∗ 𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 = 𝑞𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 ∗  𝑚𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒

                       Where    Q=Discharge (mAh)
                                      q=Specific capacity in second discharge cycle (mAh g–1)

m=mass of active material in the electrode
for the negative electrode, (prelithiated RG) 3rd discharge capacity is considered with which 
swage lok cell is dismantled)

 Energy and Power Density calculation
 Charge Q, (mAh) = Current (mA) * time (h)
 Capacity C, (mAh g–-1) =Q/m

 m= total mass of active material in both the electrodes
 Energy density (Wh kg–1) = C*V

o V= Intersecting voltage of the second charge-discharge curve.
o Ohmic drop calculated from galvanostatic charge-discharge data

 Power Density= Energy density/time (h)
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Figure S1: Raw XPS spectra of RG.
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Figure S2: Performance comparison of Recovered graphite sample with commercial graphite 
at the current density of 100 mA g–1 (Sigma-Aldrich).
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Figure S3: Half-cell performance of Li/AC, (a) Typical galvanostatic charge-discharge profile 

at a current density of 0.1 A g–1, and (b) Cyclic stability performance.
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                Figure S4:  Rate performance study of Li/AC half-cell.
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Figure S5: Typical CV profile of fabricated DC-LIC at 1 mV s–1
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Figure S6: Comparison graph of the energy storage capacity of four different DC-LICs 

assembled and tested at 25 °C. 
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Figure S7: Potential vs. time profile of the assembled DC-LIC @ different temperatures.
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Figure S8: (a) Comparison of cyclic performance of the DC-LIC at different current 

densities, and (b) Nyquist plots for the EIS analysis for the AC and RG half-cells. 
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Negative electrode Positive 
electrod
e

Electrolyte Potentia
l 
window 
(V)

Maximu
m Energy 
Density
(Wh kg-1) 

Maximu
m Power 
density 
(kW kg-1)

Ref.
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Activate
d carbon 
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Activate
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Activate
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oC)
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oC)
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study
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