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Formulas applied in three electrode system:

The specific capacitance (Cs,) values obtained from CV are calculated using the equation (1)
Cyp= Q/mv (Fgh) [1] -(1)

Where Q, m and v is the average current of anodic and cathodic current in mA, active material

(mg), applied scan rate (mV s!), respectively.

The Cy, values for galvanostatic charge-discharge are calculated using the equation (2)
Cyp=LAt/mV (Fgh! -(2)

Where 1, At, m and V represents the applied current density, discharge time, active mass and

working potential window.

Formulas applied in two electrode system:

The C, values obtained from CV are calculated using the equation (3)
Coyp= 4Q/m.v [1] -(3)

Where, m is the total mass of the active material in both electrodes (mg), factor 4 is used to

compensate the mass of a single electrode and capacitance of both electrodes.

The C, values for galvanostatic charge-discharge are calculated using the equation (4)
Cop=41At/mV L -(4)

The energy densities (E) and the power densities of all the materials were calculated using

equation (5) and (6).
E=(C.V?)/8 2 -5
P =FE/At 2 -(6)

Where, C is the capacitance obtained from galvanostatic and discharge measurement, V is the

working potential window and At is the discharge time.



Characterization

The field emission scanning electron microscope, S4800 FE-SEM, and field emission
transmission electron microscope, HF 3600 FE-TEM were used for morphological analysis.
The Raman spectroscopy with source wavelength of 514 nm and high resolution X-ray
diffraction, HR-XRD were used to understand the graphitic phase of carbon nature. The
elemental analyzer, EA Vario MICRI cube used for quantitative analysis of heteroatom
functionalities. The X-ray photo-electron spectroscope, XPS Thermo scientific ESCALAB
250Xi, performed to unveil the chemical nature of heteroatom species. The Bruner—Emmett—
Teller, BET Micromeritics ASAP 2020, were used to understand the surface area and
micropore texture information: pore size distribution calculated from non-local density
functional theory, NLDFT and micro texture information derived from t-plot method using
Harkins and Jura formula. All the samples were degassed at 180 °C overnight in prior to

analysis.
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Fig. S1 (a) Symmetric two electrode configuration of the home made cell, (b) Photograph
image of designed symmetric two electrode cell configuration system.
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Fig. S2 FE-SEM images (a, b, c) of as prepared electrospun membrane and nanofiber diameter
histogram (d, e, f) of CNR, HCNR and ACNR samples, respectively.
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Fig. S3 FE-SEM images of water leached membranes of HCNR (a, b) and ACNR (¢, d) samples,
respectively.
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Fig. S4 (a)FE-SEM and (b) FE-TEM images of CNR sample.



Table S1. XPS deconvoluted values of Cy;, Ny and Oy, for all samples.

C 1s N 1s o 1s
Samples | C C, C, C, N, N, o 0, 0, o,
(eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV)
CNR 284.4 2850 2854 286.6 | 398.4 401.0 | 530.6 531.5 5324 533.6
HCNR 284.4 285.0 285.7 286.7 | 398.5 401.1 | 530.6 5313 5322 5334
ACNR | 2845 2851 2856 2865 | 3984 401.1 | 530.6 531.3 5324 5334
Table S2. XPS deconvoluted area of C1 s spectra of all samples.
Sample | Area- Area-C, | Area-C, | Area-C, | Total spz%
C, area
CNR 10660.9 | 36806.0 | 29842.2 | 9735.2 | 870443 | 12%
HCNR 8366.4 35399.0 | 20793.8 | 14866.4 | 79425.6 | 11%
ACNR | 15204.1 | 254599 | 17788.8 | 18027.8 | 76480.6 | 20%

Table S3. XPS deconvoluted area of N1 s spectra of all samples
A A Ny =
rea- rea- Total (Graphitic/
Sample Pyridini
p N, N, area ( yr(l;ilnlc) Quaternary)
0 (1)
Yo
CNR | 16842.0 114;50' 28292.8 39% 61%
HCNR | 13459.3 | 8709.3 | 22168.6 40% 60%
ACNR | 13683.3 | 6993.0 | 25685.3 46% 54%
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Fig. S5 Three electrode cell electrochemical anlaysis: (a) — (¢) are CVs of ACNR, HCNR and
CNR, respectively and (d) — (f) are galvanostatic charge-discharge profiles of ACNR, HCNR and
CNR, respectively.
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Fig. S6 High rate charge-discharge perfromance in three electrode cell for (a) CNR,

(b) HCNR and (c¢) ACNR sample, respectively.
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Fig. S7 The symmetric two electrode cell electrochemical anlaysis: (a) — (c) are CVs of
ACNR, HCNR and CNR, respectively and (d) — (f) are galvanostatic charge-discharge
profiles of ACNR, HCNR and CNR, respectively.
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Fig. S8 High rate charge-discharge in two electrode cell for (a) CNR, (b) HCNR and (c)
ACNR sample, respectively.
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Fig. S9 Variation of IR drop with increase in current densities for all the samples
perfromend in two electrode test.
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Fig. S10 FE-SEM images of 5000 cycled cell electodes of ACNR (a, b), HCNR (c, d) and CNR
(e, f) samples, respectively.
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Table S4. Comparisons of previous reports in N-doped carbon materials evaluated in two
electrode systems and performed in acidic electrolyte medium.

N —carbon/
Csps CYCIG E
N-free carbon [H,SO,] .
‘ (Fg') test (Whkg')
materials
N- carbon nanocages 0.5 262 5000 8.6 3
N-mesoporous carbon 1 262 - --- 4
N-mesoporous carbon 2 293 1000 27.4 3
N-mesoporous carbon 3 203 - --- 6
N-hollow carbon spheres 2 306 1000 --- 7
N -carbon nanofiber paper 1 200 5000 6 8
N-porous carbon 1 300 --- --- ?
N-activated porous carbon 1 202 -—- 4 10
N-free Porous carbon 1 221 --- 6 2
N-doped porous HCNR 1 230 5000 7.5 This work
N-doped porous ACNR 1 238 5000 8.4 This work
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