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Formulae used:

The specific capacitance (C), energy density (E) and power density (P) were calculated from 

the discharge time of GCD curves using the equation as following

Specific capacitance,

                             C =                                                                                                  

𝐼 × ∆𝑡
𝑚 × ∆𝑉

(1)

Where, I is the discharge current, ∆t is the discharge time, m is the mass of the active material 

and ∆V is the potential window.

The relation between energy density (E), power density (P) and specific capacitance (Cv) are 

calculated by the following equations:

Energy density,  

                         E =                                                                                                   (2)                                                  

1
2

 𝐶∆𝑉2

Power density, 
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                           P =                                                                                               (3)

𝐸
∆𝑡

× 3600

     In above formulae, C is the specific capacitance of Na2O-NiCl2@NiF//Na2O-NiCl2@NiF 

device, ∆V is the potential window (V) and ∆t is the discharging time.

Measured potentials vs. SCE were converted to a reverse hydrogen electrode (RHE) using the 

Nernst equation.

ERHE = EAg/AgCl + 0.059 × PH + E0
 Ag/AgCl                                                                              (4)                                                                      

     Where ERHE is the converted potential versus RHE, E0
 Ag/AgCl = 0.197 at room temperature 

and E Ag/AgCl is the experimental calculated potential versus an Ag/AgCl as a reference 

electrode. The over potential (η) can be calculated using the following equation [S1]. 

η = ERHE – 1.23                                                                                                                       (5)

      Where η and ERHE are the over and converted potentials, respectively. 

Table S1: A comparative analysis of morphology, synthesis method and the electrochemical 

energy storage performance by natural-eco-friendly aspects.

Sr. 
no

Working 
electrode

Synthesis
method

Use of
Natural 
resource

Morphology Areal/Specific
Capacitance
(F.cm-2/ F.g-1)

Ref.

1 Carbon@NiF Spray-

pyrolysis

Coconut 

water

Nanosheets 782.7 F/g S2

2 Ti3C3Tx, 

MXene

HF-etching Sea water

(electrolyte)

Nano-flakes 121.8 F/cm2 S3

3 Carbon Chemical

activation

Almond Nano-sheets 228 F/g S4

4 Porous 

Carbon

Annealing

and drying

Soyabean

milk

Porous

nanoparticles

118 F/g S5

5 Fe2O3 Electro-

deposition

Sea water

(electrolyte)

Nanosheets 259.5 C/g S6

6 Hard carbon

(Cathode)

Electro-

chemical 

cell

Sea water

(Anode)

Hard nano-

particles

- S7



7 Carbon Pyrolysis Orange peel

(Precursor)

Hollow

Structured

407 F/g S8

8 Na2O-

NiCl2@NiF

Hydrothermal Sea water 

(Precursor)

Nano-plates 2533 F/g Present 

work

Figure S1: (a) XRD analysis (With bare NiF), (b) CV and (b) GCD curve of bare NiF, (d) 

Specific capacitance vs. scan rate plot, (e) Conductivity of sea water precursor (f) EDX 

elemental composition measurements Na2O-NiCl2@NiF, (g) log i vs. log v plots were used 

for obtaining ‘b’, (h) i/v1/2  vs. v1/2 plots are used for estimating a1 and a2 (at 0.42 V), (i) 

capacitive and battery shares in overall performance.

 



Figure S2: Digital photograph of Na2O-NiCl2@NiF// Na2O-NiCl2@NiF symmetric device 

practical demonstration.
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