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Equations used for the calculation of specific capacitances
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where ∫I1(V)dV represents the area enclosed by the CV curve, ΔV is the potential window and  is 

the scan rate. Ca1 and Ca2 (F cm2) are the areal capacitances measured from the CV and GCD 

curves, respectively. I1(A) is the response current, I2(A) is the applied current, Δt is the discharge 

time, and S (cm2) is the geometrical area of the active electrode material, m is the mass of active 

material, and v is the volume of active material (including CF). 
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Figure S1. XRD patterns of (i) Cu foil (CF) matched with JCPDS file 04-009-2090, (ii) 

Cu(OH)2 matched with JCPDS file 00-013-0420, and (iii) Co(OH)2 matched with JCPDS file 00-

002-0925. 
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Figure S2. XRD patterns of Co(OH)2 films electrodeposited for different durations, i.e. (i) 300 s, 

(ii) 600 s, (iii) 900 s, and (iv) 1200 s. The XRD patterns show the region of Co(OH)2 diffraction 

peaks only. 
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Figure S3. FESEM images of CF used as a substrate for the synthesis of Cu(OH)2 and 

electrodeposition of Co(OH)2. (a) low and (b) high magnification FESEM images of CF. 

Figure S4. FESEM images of electrodeposited Co(OH)2 on the CF for (a,b) 1200 s (c,d) 600 s 

and (e,f) 300 s.
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Figure S5. TEM images of Cu(OH)2/Co(OH)2. (a) Cu(OH)2 nanobelt region, (b) Co(OH)2 

nanosheet region and (c) interface  of Cu(OH)2 and Co(OH)2. 
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Figure S6. XPS survey spectra of (i) CF/Cu(OH)2, (ii) CF/Co(OH)2, and (iii) 

CF/Cu(OH)2/Co(OH)2.
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Figure S7. (a) Cyclic voltammetry and (b) galvanostatic charge discharge curves for 

CF/Cu(OH)2 in 6 M KOH at different scan rates and current densities, respectively.
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Figure S8. Galvanostatic charge discharge curves for the Co(OH)2 layer electrodeposited for the 

duration of (i) 300 s, (ii) 600 s, (iii) 900 s, and (iv) 1200 s on CF/Cu(OH)2 in 6 M KOH at 5 mA 

cm2 current density, respectively.
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Figure S9. N2 adsorption and desorption isotherms for (a) Cu(OH)2 nanobelts, (b-e) Co(OH)2 

nanosheets (300, 600, 900 and 1200s), and (f) Cu(OH)2/Co(OH)2 hybrid material. Insets show 

the BJH pore size distribution.
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Figure S10. Areal specific capacitances as a function of (a) scan rate and (b) current density for 

CF/Cu(OH)2/Co(OH)2 in 6 M KOH.
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Figure S11. EIS spectra of the CF/Cu(OH)2 and CF/Co(OH)2 and CF/Co(OH)2/Cu(OH)2 of the 

frequency range of 0.01 Hz to 1 MHz in a three-electrode configuration in 6 M KOH electrolyte.

Figure S12. FESEM image of CF/Co(OH)2/Cu(OH)2 electrode after 12000 GCD cycles in 6 M 

KOH electrolyte.
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Table S1. Comparison of various electrochemical parameters of supercapacitor device with 

similar other electrode materials synthesized by different methods, such as electrochemical 

deposition (ECD) and chemical vapour deposition (CVD). 

Electrode 
materials

Current 
collecto

r

Synthesis 
method

Electrolyt
e

Voltage 
window

Capacitan
ce

Energy 
Density Stability

CF/AC//Co(O
H)2/Cu(OH)2/

CF
(This work)

Cu ECD PVA-
KOH 01.5 V

113 mF 
cm2@2.5 
mA cm2

3.5×102 

mWh 
cm2@ 

1.87 mW 
cm2

81.7% 
for 

12000 
cycles

Cu(OH)2||FeO
OH1 Cu Printing 

process

[EMIM]
[BF4] 
ionic 
liquid

01.5 V

58 mF 
cm2@
0.1 mA 

cm2

18.07 
µWh 

cm2@~0
.05 μW 

cm2

82% for 
10000 
cycles

Cu@Ni/porou
sNi/MnCo2O4

symmetric 
device2

Cu ECD PVA-
KOH 01.3 V

21 mF 
cm2@
1.8 mA 

cm2

12.8 μWh 
cm2@ 
110 μW 

cm2

93.7% 
for 5000 
cycles

CuO/3DGN/C
C* symmetric 

device3

Carbon 
cloth CVD PVA-LiCl 00.8 V

64 mF 
cm2@

0.25 mA 
cm2

5.9 μWh 
cm2@ 
110 μW 

cm2

86% for 
5000 
cycles

Cu2O/Cu/grap
hite 

complex||CP4

Cellulos
e fibers

Pencil 
drawing 
and ECD

6 M KOH 00.8 V
122 mF 
cm2@

1 mA cm2

10.8 μWh 
cm2@ 

402.5 μW 
cm2

95.3% 
for 8000 
cycles

RGO@CoNi-
LDH||RGO@

AC5
RGO ECD PVA-

KOH 01.2 V

178mF 
cm2@
3.5 mA 

cm2

8.89 μWh 
cm2@ 
0.525 

mW cm2

95.3% 
for 2000 
cycles

Co(OH)2||Co(
OH)2

6 Cu ECD 6 M KOH 01.0 V

1.29 mF 
cm2@
0.5 mA 

cm2

0.46μWh 
cm2@ 
422μW 

cm2

138% 
for 2000 
cycles

Vanadium/Co
O on carbon 
nanofibers7

Ni foam Electrospi
nning

PVA-
KOH 01.4 V

~155 mF 
cm2@

4 mA cm2

44.2μWh 
cm2@ 
2.8 mW 

cm2

95.2% 
for 

10000 
cycles

Co3O4 
nanosheets on 
porous carbon 
(symmetric)8

Ni foam Hydrother
mal

PVA-
KOH 01.4 V

130 mF 
cm2@
0.5 mA 

cm2

40.5 μWh 
cm2@ 

0.74 mW 
cm2

87.1% 
for 3000 
cycles
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Table S2. Comparison of volumetric energy density of ASC devices with different active 

hydroxide materials. 

Electrode materials Volumetric Energy 
Density (mWh cm3)

Volumetric Power 
Density (mW cm3)

CF/AC//Co(OH)2/Cu(OH)2/CF

(This work)
14.06 750

3D Cu(OH)2
9 4.152 383.2

Cu(OH)2||FeOOH1 10.03 -

NiCo-LDH||Textile carbon10 7.4 103

NiCo-LDH||NiCo-LDH11 1.25 47.4

Zn–Ni–Co TOH-130||FEG12 2.43 6

Ni(OH)2–Co(OH)2/NiSe–
Ni3S2/NF||AC/NF13 13.9 200

MORGO/NiCo-LDH14 5.1 180

Cu3N@CoFe-LDH/Cu||AC/Ni15 2.47 15

Ni/Co-3500||OCC16 4.35 60.1
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