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Calculations

The mass and area specific capacitances can be calculated from the CV curve using the 

following: [1,2]
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where I (A) and U (V) are the current and potential in the CV, v (V s-1)  is the scan rate, A 

(cm2) is the area of the current collector together with the active material, U is the 

potential window of discharge (0.5 V here), I is the constant discharge current and t (s) is 

the discharge time.

The mass and area specific capacitances, power density and energy density are calculated 

based on the galvanic charging-discharging curves using the equation as follows:[3,4]
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where C ( F g−1) is specific capacitance, A is the area of the current collector, E (Wh kg−1) 



is energy density, P (W kg−1) is power density,  is potential window (here 1.6 V), I (A) 𝑈

is discharge current,  (s) is discharge time, m (g) is the sum of the masses of the positive 𝑡

electrode (NSO, here 8 mg) and negative electrode(reduced graphene oxide, here 20 mg), 

thus here m is 28 mg.

The areal energy density can be estimated by 

Ea=Eg×m / (2 cm×2 cm) (The area of two pieces of carbon fiber paper)

Pa=Pg×m / (2 cm×2 cm)

The volumetric energy density can be estimated by 

Ev=Eg×m / (2 cm×2 cm×0.049 cm) (The volume of carbon fiber paper)

Pv=Pg×m/ (2 cm×2 cm×0.049 cm)

  

All the above parameters are based on the weight of active material, we also calculate and 

report all the parameters based on the weight of total electrode, i.e. active material and 

the weight of carbon fiber paper.

In the three electrode configuration, the weight of carbon fiber paper which is 16 mg is 

added.

In the two electrode configuration, the weight of two pieces of carbon fiber paper, which 

is 24 mg, is added.



 

Figure S1 XRD profile of pure carbon fiber paper (CFP).





Figure S2 EDS mapping results of all the samples: (a) NSO04, (b) NSO21, (c) NSO53, (d) NSO61, (e) NSO79: (1) 
image (2) nickel (3) oxygen (4) sulfur.



Figure S3 XRD of NSO53 after cycling.

Figure S4 SEM images of NSO53 after cycling.



Figure S5 EDS mapping results of NSO53 after cycling :( c1’) image (c2’) nickel (c3’) oxygen (c4’) sulfur.
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