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Fig. S1. EDX of (a) MnO2 and (b) MoS2 nanostructures.
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Fig. S2. High resolution XPS spectrum of Mn 2p peak of pristine MnO2.
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Fig. S3. (a,b,c,d) CV response of MnO2, MoS2, Zn-MnO2 and MnO2/MoS2 electrode
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Table S1 Comparison of Zn-MnO2/MoS2//AC with other studies in terms of potential 
window, energy density, power density and areal capacitance.
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Fig. S4. (a,b,c,d) GCD curves of MnO2,MoS2, Zn-MnO2 and MnO2/MoS2 electrode at 

different current densities 
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(c)

(a)

(d)

(b)



Devices
Potential 

window (V)

Power 
density 

(μW cm−2)

Areal 
capacitanc

e 
(mF cm−2)

Energy 
density 
(μWh cm-2)

Ref.

Si/C/MnO2//AC 0.8 117 29 2 1

GCNC/MnO2//AC 1.2 282 60 10 2

S-MnO2/MoS2//AC 1.0 50 27.5 3.8 3

MnO2@Ppy@MWCNT
//AC

1.6 136 21 12 4

MnO2/CDCC//AC 1.5 150 96 30 5

NiO@MnO2//Fe2O3//A
C

1.2 29 43 9 6

Zn-MnO2/MoS2//AC 1.7 423 205 82 Our 
work



Table S2 Comparison of Zn-MnO2/MoS2//AC with other studies in terms of potential 
window, energy density, power density and specific capacitance.

Fig. S5. Comparative analysis of specific capacitance between 
proposed Zn-MnO2/MoS2 electrode and previously reported 
MnO2-based electrodes



Devices Potential 
window 

(V)

Power 
density 

(W kg−1)

Specific 
capacitance 

(F g−1)

Energy 
density 
(Wh kg-

1)

Ref.

AgCo3O4/FeMn-O//AC 1.6 522 128 11.5 7

MnO2/Co2CH@C//AC 1.7 255 38 15 8

Al doped MnO2//AC 1.6 400 52 18.5 9

MoS2/graphene//AC 1.4 690 61 16 10

MnO2/CeO2/MW//AC 1.4 800 102 36 11

ZnS/MnO2/MOF//AC 1.4 1050 112 30 12

K doped MnO2//AC 1.5 432 78 24 13

Zn-MnO2/MoS2//AC 1.7 1145 147 59 Our 
work

Fig. S6. Bode angle plot of electrodes 

(a)
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Fig. S7. (a) Ragone plot of device (b) Capacitance retention of ASC device (c) Self 
discharge curve of Zn-MnO2/MoS2//AC device 

(a)



Fig. S8. Galvanostatic charging and discharging curves of the device at various current 
densities



Fig. S9. Specific areal capacitance of the Zn-MnO2/MoS2//AC device at various current 
densities.
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