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Calculation
The specific capacitance can be calculated from the CV curve using the following
equations
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where i and v are the current and potential in the CV test (A and V), H is the scan

rate (V/s), m is the mass of active materials (g), AV is the potential window of
discharge (0.5V here), I is the constant discharge current and t is the discharge time
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The specific capacitance, power density and energy density are calculated based on
the galvanic charging-discharging curves using the equation as follows:
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where C (Fg!) is specific capacitance, E(Whkg™) is energy density,

P(Wkg!) is power density, AV is potential window (here 1.6V), I (A) is discharge
current, At (s) is discharge time, m(g) is the sum of the masses of the positive
electrode (Ni-Fe-O/r-NF, here 3mg) and negative electrode(reduced graphene oxide,
here 11mg), thus here m is 14mg. When demonstrating the data, the current density is
based on two electrodes, and each of them has the dimension of 2*1*0.05cm. That is
to say, the 2mAcm represents 8mA (2mA*2pieces of 2cm? nickel foam).

The volumetric energy density could be estimated by

Ev=Eg*m/ (2*2cm?*0.05cm) (The volume of two pieces of nickel foam as negative
electrode and positive electrode)

The thickness of the rolled nickel foam is 0.05cm while the thickness of unrolled
nickel foam is 0.15cm.

Pv=Pg*m/ (2*2cm?*0.05cm) (The volume of two pieces of nickel foam as negative
electrode and positive electrode)

The theoretical capacitance of the asymmetric full cell is
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where Cr is the total capacitance of the cell, Cp is the capacitance of the positive
electrode (nickel oxide or nickel iron oxide, here 1600 F/g or 600 F/g as seen in Fig.7),
Cy is the capacitance of the negative electrode (reduced graphene oxide, here 140F/g)

The formula is based on the book Conway, B. E. Electrochemical supercapacitors:
Scientific fundamentals and technological applications; Kluwer Academic/Plenum
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Supplementary Figures

Table S1 BET Surface Area of Ni-Fe-O grown on rolled nickel foam with different

feeding ratio of Ni/Fe

Different Ni:Fe=1:0 | Ni:Fe=0.8:0.2 | Ni:Fe=0.6:0.4 | Ni:Fe=0.4:0.6 | Ni:Fe=0.2:0.8 | Ni:Fe=0:1
ratios /t-NF /r-NF /r-NF /r-NF /r-NF /r-NF
BET surface | 5.67 1.34 0.39 0.32 1.10 0.116

area(m?g!)

Figure S1 Typical SEM images of Ni-Fe-O grown on (a) unrolled nickel foam and (b) rolled nickel foam




—~
-]
'

(b)

= Nj foam
A Fe203

—
o
-
\S
N
A

Intensity(a.u.)
Intensity(a.u.)

p—
N
-
=)
S
A

30 40 50 60 70 80 20 30 40 50
20(degree) 20(degree)

Figure S2 XRD profiles of (a) pure nickel oxide (Ni: Fe=1:0) (b) pure iron oxide (Ni:Fe=0:1)
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Figure S3 Ni 2p XPS and (d) Fe 2p XPS spectra of hybrid nanosheets supported on r-NF (the feeding mole
ratio of Ni:Fe=0.8:0.2))
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Figure S4 Fe 2p XPS spectra of hybrid nanosheets supported on r-NF (Ni:Fe different feeding mole ratio)
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Figure S5 (a) CV curves of samples tested in 1 M KOH at a scan rate of 5 mV s-1 (feeding mole ratio 1:0and
0:1). (b) Galvanostatic charge-discharge curves of Ni-Fe hybrid electrodes with different Ni:Fe feeding mole

ratios
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Figure S6 Comparison of Nyquist plots with different Ni:Fe feeding mole ratios



