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Figure S1. Deconvoluted XPS spectra of O1s, (a) CuBG3 and (b) CuBG4



Figure S2. Cyclic voltammetry at different scan rate and Charge-discharge curve at different 
current density of CuBG5(a,b), CuBG3(c,d), CuBG2(e,f), CuBG1(g.h) in H2SO4/PVA



Figure S3. Capacitance retention and Coulombic efficiency of CuBG1(a), CuBG2(b), 
CuBG3(c), CuBG4(d) and CuBG5(e) with first and last five cycle 



Figure S4. Graphical abstract of CuBG3 (a), Cyclic voltammetry of rGO//CuBG3 device at 
50 mVs-1 (b), CV curve of CuBG3 at different potential from 0.8 V - 2.0 V (c), Charge-
discharge curve of CuBG3 at different potential (d), Specific Capacitance of CuBG3 at 
different potential window (e), CV and charge-discharge curve of CuBG3 at different scan 
rate in a high potential 2.0 V (f,g) and the specific capacitance of CuBG3 at different current 
density (from 1 Ag-1 to 20 Ag-1) in potential 2.0 V (h).



Figure S5. Cyclic voltammetry and charge-discharge curve of rGO//CuBG3 at different 
potential window



Figure S6. Specific capacitance at different potential and at different current densities from 1 
Ag-1 to 20 Ag-1 calculated from the discharge curve(a), energy and power density calculated 
from specific capacitance at different potential and different current densities(b), % of 
capacitance retention and % of coulombic efficiency of rGO//CuBG3 for 5000 cycles(c), 
Nyquist plot before and after the cyclic stability of 5000 cycles(d) the circuit used for the 
calculation is inserted and the table with electrochemical studies are placed.



Figure S7. Graphical abstract of CuBG5 (a), Cyclic voltammetry of rGO//CuBG5 device at 
50 mVs-1 (b), CV curve of CuBG5 at different potential from 0.8 V - 2.0 V (c), Charge-
discharge curve of CuBG5 at different potential (d), Specific Capacitance of CuBG5 at 
different potential window (e), CV and charge-discharge curve of CuBG5 at different scan 
rate in a high potential 2.0 V (f,g) and the specific capacitance of CuBG5 at different current 
density (from 1 Ag-1 to 20 Ag-1) in potential 2.0 V (h).



Figure S8. Cyclic voltammetry and charge-discharge curve of rGO//CuBG5 at different 
potential window 



Figure S9. Specific capacitance at different potential and at different current densities from 1 
Ag-1 to 20 Ag-1 calculated from the discharge curve(a), energy and power density calculated 
from specific capacitance at different potential and different current densities(b), % of 
capacitance retention and % of coulombic efficiency of rGO//CuBG5 for 5000 cycles(c), 
Nyquist plot before and after the cyclic stability of 5000 cycles(d) the circuit used for the 
calculation is inserted and the table with electrochemical studies are placed.



Figure S10. Cyclic voltammetry and charge-discharge curve of rGO//CuBG4 at different 
potential window in H2SO4/PVA



Figure S11. Cyclic voltammetry at different scan rate and Charge-discharge curve at 
different current density of CuBG1(a,b), CuBG2(c,d), CuBG3(e,f), CuBG5(g.h) in KOH



Figure S12. Cyclic voltammetry of activated charcoal at different scan rate, (b) 
Charge/discharge curve of AC at different current density and (c) Specific capacitance at 
different current density.



Figure S13. Cyclic voltammetry and charge-discharge curve of CuBG4//AC at different 
potential window in KOH/PVA



Table S1. Comparative study based on all solid-state asymmetric supercapacitor with different metal oxide/sulphide

S.No Cathode Anode
Cell 

Voltage 
(V)

Current 
density
 (Ag-1)

Csp 
(Fg-1)

Cycle life  
(No. of cycle)

Energy density 
(Wh kg-1)

Power density 
(W kg-1) Reference

1 Co3O4
Carbon 
aerogel 1.5 1 57.4 85 % 

(1000) 17.9 750 1

2 MnS Activated 
charcoal 1.6 1 110.4 89.87 % 

(5000) 37.6 181.2 2

3 Ni-Co-S Graphene 1.8 2 133 82.2 % 
(20000) 60 1800 3

4 Fe3O4/
Carbon

Porous 
carbon 1.4 1 58.5 70.8 %

(5000) 18.3 351 4

5 Cu(OH)2
Activated 
charcoal 1.6 4 26.4 90 % 

(5000) 3.68 1253 5

6 Cu-B/Graphene 
nanosheet

Reduced 
Graphene 

oxide
2 5 153.75 90.84 % 

(5000) 85 5000 This work
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