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Fig. S1. XRD pattern of MnO2 on nickel foam reference card [JCPS 42-1169].

Fig. S2 SEM images of MnO2.



Fig. S3 EDX images of MNE electrode.

Fig. S4 CV curves at different scan rates of MnO2.



Fig. S5 peak current density as a function of the square root of the scan rate v.

Fig. S6 GCD curves at multiple voltage windows.



Fig. S7 GCD curves at voltage windows1.2 V.

Table S1. Capacity values at different scan rates calculated from CV curves of  MNE 
electrode.

scan rate 
(mV  s-1)

capacity 
(mAh  cm-2)

surface 
contribution%

Non-surface 
contribution%

5 352.5 34.0 66.0
10 294.6 40.7 59.3
25 242.4 49.5 50.5
50 191.1 62.8 37.2
100 126.6 94.8 5.2



Table S2. Areal capacity and capacitance at different current densities calculated from GCD curves 
of MNE electrode and its comparison with previous works.

Table S3. Specific energy and specific power at different current densities and potential 
windows, calculated from GCD curves of the hybrid device.

Current density
(mA cm-2)

Potential window
(V)

Time
(s)

Specific energy
(Wh kg-1)

Specific power
(W kg-1)

30 2 7.0 58.3 30000
35 2 4.7 45.7 35000
40 2 3.8 42.2 40000
45 2 3.0 37.5 45000
50 2 2.4 33.3 50000
25 1.9 8.7 57.4 23750
30 1.9 6.0 47.5 28500
35 1.9 4.3 39.7 33250
20 1.8 15.5 77.5 18000
25 1.8 8.0 50.0 22500
30 1.8 5.5 41.3 27000
35 1.8 3.7 32.4 31500
15 1.6 20.8 69.3 12000
20 1.6 7.7 34.2 16000
25 1.6 5.8 32.2 20000
30 1.6 4.1 27.3 24000
35 1.6 3.2 24.9 28000
5 0.95 14.5 9.6 2375
10 1.2 22.0 36.7 6000
15 1.2 5.8 14.5 9000

Current density Capacity Capacitance reference

3 (mA cm-2) 796.7 (mA h cm-2) 2390.0 (F cm-2) This work
5 (mA cm-2) 651.2 (mA h cm-2) 1953.5 (F cm-2) This work
7 (mA cm-2) 582.0 (mA h cm-2) 1746.0 (F cm-2) This work
10 (mA cm-2) 522.7 (mAh cm-2) 1568.0 (F cm-2) This work
15 (mA cm-2) 454.5 (mA h cm-2) 1363.5 (F cm-2) This work
20 (mA cm-2) 409.3 (mA h cm-2) 1227.8 (F cm-2) This work
25 (mA cm-2) 357.3 (mA h cm-2) 1071.9 (F cm-2) This work

1 (A g-1) -- 1722 (F g-1) Ref.1
2 (A g-1) 316.8 (mA h g-1) -- Ref. 2
2 (A g-1) ---- 373.52 (F g-1) Ref. 3
1 (A g-1) ---- 547.6 (F g-1) Ref. 4
1 (A g-1) 796 (C g-1) 2393 (F g-1) Ref..5



20 1.2 4.0 13.3 12000
25 1.2 2.5 10.4 15000
30 1.2 1.5 7.5 18000
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