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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.

Figure S 4: - XRD peaks intensity comparison for Pristine P-CoHCF-NSPs and Gr/P-CoHCF-NSPs composite.



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.



Figure S 6: - EDS spectra of Gr/P-CoHCF-NSPs found from HAADF-STEM elemental mapping.



Figure S 7: - EDS of pristine P-CoHCF-NSPs and Gr/P-CoHCF-NSPs composite prepared with 400 mg graphene.



Figure S 8: - XPS wide spectrums for pristine P-CoHCF-NSPs (a), and Gr/P-CoHCF-NSPs based composite.



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



Figure S 10: - Specific surface area of P-CoHCF-NSPs and Gr/P-CoHCF-NSPs composite calculated by single point BET .

Figure S 11: - Pore volume of P-CoHCF-NSPs and Gr/P-CoHCF-NSPs composite calculated by single point BET .



Figure S 12: - All CV characterizations of 27 µl composite ink modified glassy carbon electrodes (a) CV comparison with 
pristine P-CoHCF-NSPs in 1 mM H2O2, (b) CV for different concentrations of H2O2, (c, d) CV can rate comparison of composite 

with P-CoHCF-NSPs in 1 mM H2O2 containing PBS.



Figure S 13: - CV of blank GCE in the presence of different concentrations of H2O2 at the SR of 25 mV/s.



Figure S 14: - Chronoamperometry of Gr/P-CoHCF-NSPs composite based H2O2 sensor for high concentrations of H2O2.



Figure S 15: - Amperometric plots for Interference study of Gr/P-CoHCF-NSPs composite based H2O2, (a) For common 
interfering ions, (b) For metal based interfering ions.



Table S1: -Gr/P-CoHCF-NSPs based H2O2 Sensor parameters with recently published work.

Electrode Sensitivity 
(µA.mM-1 cm-2)

LOD 
(µM)

Linear Range 
(mM)

Ref

ZnO3-CuO7 1.11 2.4 0.003 – 0.53 [1]

MWCNTs/MnO2 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 CuOx/NiOy 271 0.9 0.0003 - 9 [8]

Au/Cu Nanostructures 133.74 10.93 0.05 - 10 [9]

PDA-CNT/Fe3O4 Cs 316.27 6 0.006 – 2.057 [10]

C/V2O5 Nanosheets 204.64 1.7 0.005 – 1.5 [11]

Meso-C/ZnO/GCE 464 6.25 50 - 981 [12]

Hollow Ni/NiO@C 

microspheres

32.09 0.9 - 80.7 [13]

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 H2O2 sensor.

Concentration 
of H2O2 (µM)

Output Current 
Density in PBS 

(µA.mm-2)

Output Current 
Density in Lake 
water (µA.mm-2)

Percentage of 
recovery (%) % RCD

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 3.9
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