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Figure S 1: - (a) FEG-SEM image of Natural Graphite, (b) FEG-SEM image of exfoliated graphene, (c, d) FEG-TEM images of
exfoliated graphene.
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Figure S 2: - (a) X-ray diffractometry spectra comparison of exfoliated graphene with natural graphite, (b, c) Raman
spectroscopy of exfoliated graphene and its comparison with natural graphite.



Figure S 3: - FEG-SEM images of P-CoHCF-NSPs and Gr/P-CoHCF-NSPs composites prepared at different concentrations of
exfoliated graphene.

Pristine P-CoHCF-NSPs
Gr/P-CoHCF-NSPs
L # Graphene (0 0 2)

Intensity (AU)

10 20 30 40 50 60

20 (Degrees)

Figure S 4: - XRD peaks intensity comparison for Pristine P-CoHCF-NSPs and Gr/P-CoHCF-NSPs composite.
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Figure S 5: - (a, a_ HR, a D) TEM images of of P-CoHCF-NSPs, and (b, b HR, b_D) TEM images of Gr/P-CoHCF-NSPs
composite.



L Element Mass(%) Atomic(%) Error (%)

= N K 13.10 33.20 5.08
KK 22.32 21.57 4.64
Fe K 28.39 19.53 3.54
- CoK 37.19 25.26 4.66
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Figure S 6: - EDS spectra of Gr/P-CoHCF-NSPs found from HAADF-STEM elemental mapping.
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Element Weight% Atomic% Error(%)

CK 18.07 29.28 3.02
N K 39.13 54.36 4.10
KK 12.16 6.05 0.06
Fe K 10.76 3.75 0.03
CoK 19.87 6.56 0.09
Totals 100.00
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Element Weight% Atomic% Error(%)

CK 14.97 25.51 2.02

N K 38.33 56.02 3.10

KK 11.24 5.88 0.05
Fe K 14.43 5.29 0.06
CoK 21.03 7.30 0.10
Totals 100.00
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Figure S 7: - EDS of pristine P-CoHCF-NSPs and Gr/P-CoHCF-NSPs composite prepared with 400 mg graphene.
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Figure S 8: - XPS wide spectrums for pristine P-CoHCF-NSPs (a), and Gr/P-CoHCF-NSPs based composite.



Intensity (a.u)
1

280 282 284 286 288 290 292
Binding Energy (eV)

(b) P-CoHCF-NSPs Fe 2p| (c) P-CoHCF-NSPs Co 2p

2+
ipe2t (709.2 eV) Co“" (782.9 eV)

FeZ* (722.2 ev)

Intensity (a.u.)
Intensity (a.u.)

705 710 715 720 725 730 775 780 785 790 795 800

Binding Energy (eV) Binding Energy (eV)
| (d) P-CoHCF-NSPs C 1s B (9) N 1s
) C-C (284.3 eV) X ) cEN (398.5 eV)
5 35 }
s LS !
= 2
7} ]
8 g
= =
i 1 A 1 i 1 A 1 A L s 1L N L " 1 1 L
280 282 284 286 288 290 394 396 398 400 402 404
Binding Energy (eV) Binding Energy (eV)

Figure S 9: - (a) XPS spectra of exfoliated graphene, (b, c, d, €) High-resolution XPS spectra of Fe, Co, C, and N of pristine P-
CoHCF-NSPs.



Smart Instruments Co P Litd
Swface Arvea Analyser Model: Smart Sorh 92/93
From Smart Insnuments Co.Pvt.Ltd Web§Site: www.simartinstimnent. comn

(a)

% of N2 :29.97

Sample Name : 0.01 CoHCF
Wt of Tube (gms) :21.2477
Sample Wt (gms) ©3124

Sample Loss .7 %
Regeneration Temp (deg C) - 80
Time for regeneration (min.) 300

Room temp.n Deg C:24

Wt of TubetSample (gms) :21.5601
Sample Wt after Reg (gms) ;3103

Desorption count : 32708.3
Injection count : 21230.9
Imjected volume (cc) 2.3

Smart Instruments Co P Ltd (b)
Swiface Area Analyser Model: Smart Sorb 92/93
From Smart Instiuments Co.Pvi. Ltd ‘Web§Site: www.smartinstimment.com

% of M2 :29.97

Sample Name : HS-W-CoHCF
Wt of Tube (gms) :23.1572
Sample Wt (gms) 0322

Sample Loss : 6.8 %
Regeneration Temp (deg C) - 80
Tirne for regeneration (min ) 1130

Foom temp.in Deg C:24

Wt of Tube+Sample {(gms) 231394
Sample Wt after Reg (gms) ;0300

Surface Area in (Sq.an/gm) : 32.20
Remarks: | | |

Desorption count : 5273.132
Injection count : 5607.266
Imected volume (ec) : 1.25

Graph For Sample : P-CoHCF-NSPs

Adsorb Desorh Inject

N

Surface Area in (Sq.n/gm) : 110.47

Remarks: | | |

Graph For Sample : Gr/P-CoHCF-NSPs composite

Adsorb Desorb Inject

L

Figure S 10: - Specific surface area of P-CoHCF-NSPs and Gr/P-CoHCF-NSPs composite calculated by single point BET .
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Figure S 11: - Pore volume of P-CoHCF-NSPs and Gr/P-CoHCF-NSPs composite calculated by single point BET .
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Figure S 12: - All CV characterizations of 27 pul composite ink modified glassy carbon electrodes (a) CV comparison with
pristine P-CoHCF-NSPs in 1 mM H,0,, (b) CV for different concentrations of H,O,, (c, d) CV can rate comparison of composite
with P-CoHCF-NSPs in 1 mM H,0, containing PBS.
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Figure S 13: - CV of blank GCE in the presence of different concentrations of H202 at the SR of 25 mV/s.
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Figure S 14: - Chronoamperometry of Gr/P-CoHCF-NSPs composite based H,O, sensor for high concentrations of H,0,.
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Figure S 15: - Amperometric plots for Interference study of Gr/P-CoHCF-NSPs composite based H,O,, (a) For common
interfering ions, (b) For metal based interfering ions.



Table S1: -Gr/P-CoHCF-NSPs based H,O, Sensor parameters with recently published work.

Electrode Sensitivity LOD Linear Range Ref
(LA.mM-1 cm2) (uM) (mM)
Zn05-Cu0O;, 1.11 24 0.003 -0.53 [1]
MWCNTs/MnO, 13.9 6.97 0.1 -20.7 [2]
AgNp@GNR - 20 0.05-5 [3]
Black Berry Ag Nano 51.28 1.06 0.001 -0.29 (4]
AuNPs/PB/GO 87.6 1.3 0.03-5.4 [5]
NiO/Carbon Foam 23.3 0.01 0.2-3.75 [6]
MoS2/Au-Pd 184 0.16 0.0008 - 10 [7]
Hollow CuO,/NiOy 271 0.9 0.0003 -9 [8]
Au/Cu Nanostructures 133.74 10.93 0.05-10 [9]
PDA-CNT/Fe;04 Cs 316.27 6 0.006 —2.057 [10]
C/V,0s Nanosheets 204.64 1.7 0.005-1.5 [11]
Meso-C/ZnO/GCE 464 6.25 50 - 981 [12]
Hollow Ni/NiO@C 32.09 0.9 - 80.7 [13]
microspheres
Gr/P-CoHCF-NSPs/GCE 914 1.0 0.001 -5.0 This work




Table S2: - Recovery study of fabricated Gr/P-CoHCF-NSPs composite based H,O, sensor.

Output Current  Qutput Current

Cog‘}‘lce(')‘tr(atﬁ;‘ Density in PBS  Density in Lake f:gf,:lt.ag(i /")f % RCD
2+ (1 (LA.mm?) water (LA.mm2) y (7o
20 0.5111 0.5237 102.4 3.1
50 0.6763 0.6861 101.4 1.5
100 1.0999 1.0727 97.5 2.8
1000 6.6300 6.3775 96.2 39
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