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Supporting Information;

XRD pattern of graphene oxide (GO) (Fig. S1), Raman spectra of GO (Fig. S2), EDX 

spectrum of a small physical area and inset shows the elemental composition of the 

NPFG-0.3 sample (Fig. S3), HRTEM images of NPFG-0.3 sample (Fig. S4), Resistance 

and the electrical conductivity of rGO, PG, NFG, and NPFG-0.3 samples (Fig. S5), 

Randles curves and the corresponding diffusion coefficients for rGO and NPFG-0.3 

samples (Fig. S6), CVs of the NPFG electrode (at 25 mVs-1) and the change in specific 

capacitance as a function of pentafluoropyridine content for as-prepared NPFG electrodes 

(Fig. S7), CVs of the PG electrode (at 25 mVs-1) and the change in specific capacitance as 

a function of Phytic acid (PA) content for as-prepared PG electrodes (Fig. S8), Nyquist 

plot of the device and inset showing the corresponding equivalent circuit diagram after 

10000th charge/discharge long cycles (Fig. S9), Brief summary of electrochemical 

properties of samples (Table S1), Electrochemical performance of the NPFG-0.3 

electrode compared with other recently reported results in the literature (Table S2) are all 

shown below. 
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1. XRD analysis of Graphene Oxide (GO)

Figure S1. XRD pattern of graphene oxide (GO).
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2. Raman analysis of Graphene Oxide (GO)

Figure S2. Raman spectra of graphene oxide (GO).
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3. EDX spectrum of NPFG-0.3

Figure S3. (a) EDX examination of a small physical area and (b) The inset shows the 

elemental composition of the NPFG-0.3 sample.
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4. HRTEM image of NPFG-0.3

Figure S4. (a-b) HRTEM images of NPFG-0.3 sample.
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5. Electrical conductivity measurements 

Figure S5. (a) Resistance of rGO, PG, NFG and NPFG-0.3 samples, measured via four 

probe instruments, and (b) the electrical conductivity of the same. 
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6. Calculation of Diffusion coefficient (D)

Figure S6. Randles curves and the corresponding diffusion coefficients for rGO and 

NPFG-0.3 samples.
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7. Optimization of the Pentafluoropyridine content

Figure S7. Optimization of pentafluoropyridine content (a) CVs of the NPFG electrode 

(at 25 mVs-1) with different pentafluoropyridine content from 0.1 to 0.7 mL, and (b) the 

change in specific capacitance as a function of pentafluoropyridine content for as-

prepared NPFG electrodes.
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8. Optimization of the Phytic acid (PA) content

Figure S8. Optimization of Phytic acid (PA) content (a) CVs of the PG electrode (at 25 

mVs-1) with different Phytic acid content from 1 to 5 mL, and (b) the change in specific 

capacitance as a function of Phytic acid (PA) content for as-prepared PG electrodes.
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9. Nyquist plot of the device after 10,000th charge/discharge long cycles.

Figure S9. Nyquist plot of the device and inset showing the corresponding equivalent 

circuit diagram after 10000th charge/discharge long cycles



12

Table S1 Brief summary of electrochemical properties of the samples. 
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Table S2 Electrochemical performance of the NPFG-0.3 electrode compared with other 

recently reported results in the literature.

Material
SSA 

(m2g-1)
Cs 

(F g-1)
Scan 

rate/Current 
density

Electrolyte Cycle number 
and retention (%) Ref.

 
3D P-doped 

graphene 
637 248.8 Fg-1 1 Ag-1 1M H2SO4 5000

(89.4%) 
 [1]

N, P co-doped 
graphene

284 219.8 Fg-1 0.25Ag-1 6M KOH /  [2]

High-density 
graphene

/ 237 Fg-1 0.1 Ag-1 5M KOH 10000
(98%)

 [3]

P-graphene 648 239 Fg-1 1 Ag-1 6M KOH 5000
(83%)

 [4]

3D N-doped 
graphene

757 175 Fg-1 0.5 Ag-1 6M KOH 5000
(87%)

 [5]

N, B co-doped 
graphene

/ 217.8 Fg-1 5 mVs-1 6M KOH 8800
(103%)

 [6]

N, S, P tri-doped 
graphene

26.7 295 1 Ag-1 2M KOH 10000
(93%)

 [7]

N, S co-doped 
graphene

252 251 Fg-1 0.5 Ag-1 6M KOH 2000
(95%)

 [8]

Fluorine-doped 
graphene

312 279 Fg-1 0.5 Ag-1 6M KOH 5000
(94.3%)

 [9]

Covalent modified 
graphene

72.2 287 1 Ag-1 6M KOH 1000
(94%)

 [10]

Phenolic hydroxyl 
functionalized 

graphene

321 284.1 Fg-1 0.3Ag-1 6M KOH 10000
(88%)

 [11]
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Alcoholic hydroxyl 
functionalized 

graphene

309 260 Fg-1 0.3Ag-1 6M KOH 10000
(100%)

 [12]

Pentafluoropyridine 
functionalized 3D 

graphene
(NPFG-0.3)

518.2 319 Fg-1 0.5 Ag-1 6M KOH 15000
(99.8%)

In this 
work
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