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Formula used to calculate the electrochemical active surface area (ECSA), roughness factor
(Rf), the double layer capacitance (Cdl), mass activity (MA), specific activity (SA) are given

below along with the parameters and their designated symbols. !>
Cdl

1. ECSA = Cs
ECSA

2. R= geometrical area of the electrode

§|~\..

3. MA=
_J
4. SA — m.10- SBET
Here,
C, = specific capacitance 0.04 mF/cm? in acidic condition
Geometrical area of the electrode = 0.0706 cm?
j = current density in mA/cm?

m = mass loading per geometrical active area in mg/cm?

Sper = surface area of the catalysts obtained from BET surface area analysis
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Fig-S1: (a) XRD pattern of rGO and FPSGO and (b) to (f) zeta potential electrokinetic
measurements of FPS, BCN, BCN+PDDA, rGO and rGO+PDDA respectively.



Fig-S2: FESEM images of (a) FPS crystal, (b) BCN nanosheets, (c) and (d) rGO sheets, (e) and
(f) FPSGO and (g) EDAX mapping of FPSGO with individual elements.



Fig-S3: (a) TEM and (b) HRTEM images of BCN.

Survey spectrum O1s [ —a—FPSBCN
c1 (a) o 1604 -2 FPSGO (b)
a5 b ——FPS
—_ ;:' __“'M ——FPSBCN
=- E E —=a—FPSGO
s © 120 20031 re
s 5
% z ;E;O.DZ
' Fe 2p @ 3
Q o 804 & 0011
L= = B
IS N 1s P2p| © &
B 1s U e
T 40
£
S2s S
T T T T S zp 3 04
1000 800 600 400 =0d g 00 02 04 06 08 1.

Binding energy (eV) Relative pressure (p/p()

Fig-S4: (a) Survey spectra of FPSBCN and (b) BET surface area analysis of FPSBCN, FPSGO

and FPS with inset image showing the graph of pore size distribution.
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Fig-S5: CV measurements in -0.2 to -0.1 V; (a) FPS, (b) FPSGO, (c) FPSBCN and (d)

evaluation of double layer capacitance from variation of current with scan rates.

Material code Value of Zeta
potential (mV)

FPS -12.8
BCN -22.6
BCN+PDDA 15.9
rGO -14.2
FPSGO 24.5

Table-ST1: Zeta potential values of the catalysts in tabular form.

Material Surface Pore
code area diameter

(m?/g) (nm)

FPS 3 0.029 35.64

FPSGO 18 0.049 11.23

FPSBCN 63 0.25 15.40



Table-ST2: BET surface area, pore volume and mean pore diameter of the catalysts in tabular

form.

Material Ca ECSA Mass Specific
code (mF) (cm?) activity activity
(A/g) | (mA/cm?)
FPS 0.12 42.49 0.63 0.02
FPSGO 0.24 84.98 4.28 0.023
FPSBCN 0.98 24.5 347.02 119.29 0.189

Table ST3: Cq4, ECSA, Ry, mass activity and specific activity of the catalysts in tabular form

Material code Electrolyte Overpotential Tafel Reference
(ITlV) (mV/dec)

il B,N:Mo,C@BCN 1 M KOH 6
2 BCN nanotube 0.5M H,S0, 216 92 7
3 CoS,@BCN 1 M KOH 376 130 8
4 FePS; nanosheets 0.5M H,S0, 139 94 9
5 Co-FePS; nanosheets 1 M KOH 170 80 10
6 N-FePS; nanosheets 1 M KOH 267 163 11
7 MoS, @FePS, 0.5 M H,S0, 127 107 12
8 Cu-BCN composite 0.5 M H,SO, 125 114.5 13
9 B-Mo,C@BCN 0.5 M H,S0, 140 103 14
10 FeCoMnNi-MOF 0.5 M H,S0, 108 73 15
11 Co-MOF 0.5 M H,S0, 44 45 16
12 Polyoxometalate 1 M KOH 131 51 17
g} Ni and Co-MOF 0.5 M H,S0, 350 60 18
10 FePS;@BCN 0.5 M H,S0, 186 41 This work

Table-ST4: Comparison table of present catalysts with recent literature
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