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Preparation of reduced graphene oxide (rGO) electrode

Graphite oxide (GO) was synthesized from graphite powder (Sigma-Aldrich) using a
modified Hummers method.! The rGO was prepared by applying thermal expansion of the
as-fabricated GO powder at 1050 °C for 30 s in an Ar atmosphere.? The rGO electrode was
prepared according to our previous work.® Briefly, 85 wt% of rGO was mixed with 10 wt%
acetylene black and 5 wt% polytetrfluoroethylene (PTFE). Then resulting mixture was
coated onto the nickel foam (1 cm x 1 cm). After pressing under a pressure of 20 MPa, the
electrode was dried at 80 °C overnight in a vacuum oven. The mass loading for rGO
electrode was determined by comparing the mass difference between the original nickel

foam and the nickel foam coated with mixture.

Calculations

For the two-electrode system, the charge balance between the two electrodes satisfy the
relationship of g™ = g (g™ is the positive charge and g is the negative charge). The charge

stored by each electrode follows the equation:*

gq=Cx4Vxm (S1)
where C (F g?) is the specific capacitance from cyclic voltammetry (CV) curves, AV (V)
is the potential window, and m (g) is the mass of the electrode. The mass ratio between the
positive and negative electrodes was calculated based on the following equation:®

m, _ C _xAV_
m_ C,xAV,

(S2)



Fig. S1 SEM images of fresh nickel foam.
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Fig. S2 XRD patterns of Niz(NOz)2(OH)4 nanoflakes.
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Fig. S3 Three-electrode electrochemical measurements of Ni3(NOz)2(OH)s nanoflakes
electrode in a 6 M aqueous solution: (a) CV curves of pure NiO nanoflakes,
Niz(NO3)2(OH)4 nanoflakes and nickel foam at 5 mV s?. (b) CV curves of the NiO
nanoflakes electrode at various scan rates. (c) Constant current discharge curves of NiO
nanoflakes electrode at different current densities. (d) Rate capability of the NiO electrode
at various current densities.
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Fig. S4 (a) Current density dependence of the areal capacitance. (b) Areal and gravimetric
capacitances vs current density.
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Fig. S5 (a) Powder XRD pattern of GO and rGO. (b) Raman spectra of GO and rGO. (c)
SEM image of rGO.
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Fig. S6 Electrochemical performance of the rGO as supercapacitor electrodes in the three-
electrode measurements in 6 M KOH electrolyte. (a) CV curves at various scan rates; (b)
GCD curves under different current densities; (¢) Summary of specific capacitance as a
function of current density.



Table S1 EIS fitting parameters of ultrathin porous NiO nanoflakes

Rs (©)

Rct (Q)

Cal (F)

W (Qs-1/2)

Cr (F)

0.435

0.125

0.000395

0.320

0.0487

Table S2 Comparison of the electrochemical performance of the NiO electrode with those
in previous reports

Specific capacitance

Capacitance

Ref. Material Preparation method  Electrolyte (Fl) Rate performance retention (cycles)
This IO nanoflake on Solvothermal-— o) o1 2013.7 (1 Alg) 72.8% (20 A/g) 100% (5000)
work nickel foam annealing
NiO nanoflake on Chemical bath
0,
nickel foam deposition > MKOH 268 (2 AVg) 79.8% (10A/9) '
NiO nanowire@
7 NiO nanosheet on Hydrothermal 6 M KOH 1349 (5 A/g) 58% (50 A/g) 87% (2000)
nickel foam
. Precipitating
NiO nanoplatelet o ides+calcina 6 M KOH 1124 (2 Alg) 77% (16 Alg) 97% (5000)
arrays on nickel foam .
ting
Mesoporous NiO
9 nanoflake array on Hydrothermal 2 M KOH 400 (2 Alg) 84.8% (40 A/g) 107% (5000)
nickel foam
Porous NiO film on Chemical bath
0, 0,
10 nickel foam deposition 1M KOH 279 (2 Alg) 84.3% (40 A/g) 87% (2000)
Porous NiO nanotube Elelctro-
0, 0,
1 arrays on nickel foam  deposition-etching 2 MKOH 675 (2 Alg) 67.4% (40 AVg) 93.2% (1000)
1p NiOnanorodarmayson .y oeimal 1MNaOH 2018 (2.27 Alg) 76.1% (22.7 Alg) 92% (500)
nickel foam
13 N'?}lﬁ‘ﬁ::rf on Insuitgrowth 6 M KOH 2065 (16 A/g) 60.4% (70 Alg) 88.9% (5000)
NiO nanosheet on .
14 nickel foam In suit growth 2M KOH 2504.3 (13.4 Alg) 71.4% (134.2 Alg) 100% (45000)
15 NiOnanoparticleson oo onosition 1M KOH 2558 (2 Alg) 70% (40 A/g) 74% (1000)

nickel foam
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