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Absorbance at 652 nm of colorimetric detection with different CA
concentrations. The linear fit of the detection Vs the concentration
of CA inset the Fig. (B). (C) UV- visible spectra and the
corresponding photographs after adding different interference
solutions. 0.4 mM -TMB, 0.5 mgmL-1 3:3 Mn304@g-C3N4
composites, pH 5.0, room temperature. (D) UV-visible spectra of
TMB-3:3 Mn304@g-C3N4, system in the presence of varying
concentrations of H2Q (0-320 p M), 0.4 mM-TMB, 0.5 mg-mL-1 3:3
Mn304@g-C3sNscomposites, pH 5.0, room temperature (E)
Absorbance at 652 nm of colorimetric detection with different
H2Q concentrations. The linear fit of the detection Vs the
concentration of H2Q inset the Fig. (E).

Fig.10 Systematic diagram of CA and H2Q discrimination by colour
(A). UV-visible spectra of TMB-Mn304@g-C3N4/CA system started
after 1 hours (B).UV-visible spectra of CA oxidation catalyzed by
0.5 mg/mL Mn304@g-C3N4 at pH-8, at room temperature (C).
Michaelis-Menten kinetics CA oxidation catalysed by 0.5 mg/mL
Mn304@g-C3N4 at pH-8, at room temperature (D). Double
reciprocal Line weaver Burk plot with same conditions oxidase
activity (E). Time dependent UV-visible spectra of DA oxidation
catalyzed by 3:3 Mn304@g-C3N4, at pH-8, at room temperature (F).
Time dependent UV-visible spectra of H2Q oxidation catalyzed by
3:3 Mn304@g-C3N4, at pH-8, at room temperature (G).

162

Figure S1: (A) XRD spectra of Urea. (B) XRD of g-C3N4
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Figure S2: FT-IR spectra of g-C3Na
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Fig. S3: SEM images of 1:3Mn304@ g-C3N4 (A). SEM images of]
2:3Mn304@ g-C3N4 (B).
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Fig.S4 UV-visible spectra of TMBox catalyzed by 1:3 Mn30:@g-
C3N4, at pH-5, TMB (400 p M) at room temperature (A) UV-visible
spectra of TMBox catalyzed by 2:3 Mn304@g-C3N4, at pH-5, TMB
(400 p M) at room temperature (B)
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Fig.S5 Digital picture of TMB oxidation catalyzed by 3:3
Mn304@g-C3N4, at pH-5, TMB (400 p M) at room temperature at
different pH
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Fig. S6 Hans Woolf kinetics for the oxidation of varying
concentration (50 u M to 350 p M) of TMB catalyzed by 0.5
mg/mL 3:3 Mn304@g-C3N4, at pH-5, TMB at room temperature
(A). 0.5 mg/mL 2:3 Mn304@g-C3N4, at pH-5, TMB at room
temperature (C). 0.5 mg/mL 1:3 Mn304@g-C3N4, at pH-5, TMB at
room temperature (E). Eadie kinetics for the oxidation of varying
concentration (50 to 350) of TMB catalyzed by 0.5 mg/mL 3:3
Mn304@g-C3N4, at pH-5, TMB at room temperature (B). 0.5 mg/mL
2:3 Mn304@g-C3N4, at pH-5, TMB at room temperature (D). 0.5
mg/mL 1:3 Mn304@g-C3N4, at pH-5, TMB at room temperature (F).
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Fig.S7 (A) Digital picture of TMB oxidation catalyzed by 3:3
Mn304@g-C3N4, at pH-5, TMB (400 p M) at room temperature in N2
atmosphere (left) and natural atmosphere (right). UV-visible
spectra of TMBox catalyzed by 3:3 Mn304@g-C3N4, at pH-5, TMB
(400 p M) at room temperature in N2 atmosphere and natural
atmosphere (B).
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Fig.S8 Absorbance Vs H202 concentration TMB catalyzed by
Mn30s4 at pH-5, TMB (400 p M) at room temperature (A)
Absorbance of TMB oxidation catalyzed by 0.5 mg/mL g-C3N4 at
pH-5, at room temperature (B).
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Fig. S9 Digital picture of TMB oxidation catalyzed by 3:3
Mn304@g-C3N4, and H202 at pH-5, TMB (400 p M) at room
temperature (A). Line weaver Burk kinetics for the oxidation off
varying concentration (2 to 16 mM) of H202 catalyzed by 0.5
mg/mL 2:3 Mn304@g-C3N4, at pH-5, TMB at room temperature

(B).

167

Fig.S10 Fluorescence intensities of hydroxyl terepthalic acid] 167
(TAOH) in presence H202 catalyzed by 3:3 Mn30:@g-C3Ns, 2:3
Mn304@g-C3N4, 1:3 Mn304@g-C3N4 Mn304 and g-C3N4 at pH-5, at

room temperature

Fig.S11 UV-visible spectra of H20: in different concentration (A). 168

UV-visible spectra of decomposition of different concentration
H202 catalyzed by 3:3 Mn30:@g-C3Ns, at pH-9, at room

temperature (B)
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Fig.S12 Digital picture of SOD mimic activity catalyzed by1.control
2. Catalyzed by g-C3sNs4 3. Catalyzed by 1:3 Mn304@g-C3N4, 4.
Catalyzed by 2:3 Mn304@g-C3N4, 5. catalyzed by 3:3 Mn30+@g-
C3Ng4, at pH-7.4, at room temperature

168

Fig.S13 Digital picture of TMB oxidation catalyzed by 3:3
Mn304@g-C3N4, at pH-5, TMB (400 p M) at room temperature with
control (initial) NO3- (middle) and ClO4 (last) ions (A). UV-visible
spectra of TMBox catalyzed by 3:3 Mn304@g-C3N4, at pH-5, TMB
(400 p M) at room temperature with NO3- and Cl04 ions (B).
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Fig.S14 (A) Digital picture of CA oxidation catalyzed by 3:3
Mn304@g-C3N4, at pH-8, at room temperature UV-visible spectra of]
different concentration CA oxidation catalyzed by 3:3 Mn30:@g-
C3N4, at pH-8, at room temperature.
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Figure 1. (a) Schematic diagram of the fabrication procedure for
CuS NPs, (b) XRD pattern of CuS NPs, (c) size determination bar
graph CuS NPs (d), (e) SEM images of CuS NPs in different
resolution and (f) elemental mapping distribution of CuS NPs
(green-Sulphur atom, blue- Cu atom)
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Figure. 2 TEM image (A) CuS NPs magnification 50 nm (B) SEAD
pattern CuS NPs (C) Size distribution histogram of CuS NPs
calculated by image-j software. (D) HR-TEM image of CuS NPs
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Figure 3. (a) Diagrammatic representation of peroxidase and
Oxidase like activity of CuS NPs with TMB and Dopamine. Time
dependent absorbance by different systems TMB (380 uM+ H202
(20 mM) and CuS NPs (0.5 mg/mL) (b) vs different condition in
same time (c) vs time. Time dependent absorbance by different
systems Dopamine (0.5 mM) + H202 (20 mM) and CuS NPs (0.5
mg/mL) (d) vs different condition in same time. Absorbance of]
TMB (380 pM) + CuS NPs (0.5 mgml-1) + H202 (20 mM) system in
different pH" (e). Absorbance of TMB (380 uM) + CuS NPs
(0.5mgml1) + H202 (20 mM) system in presence of different
scavengers (f).
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Figure 4 Steady state kinetic analysis of CuS NPs as peroxidase
mimetic: (a) Curve of velocity against the TMB concentration in
condition of 20 mM H202 room T, pH 5. (c) Curve of velocity
against the H202 concentration in conditions of 380 p M TMB,
room T, pH 5. (b, d) Double-reciprocal plots of (a, c) respectively
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Figure 5. Fluorescence spectra of TA+ CuS NPs+H20:2
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Figure 6: NBT react with superoxide to form formazan (a) SOD-
mimic activity. (b) UV-visible spectra of Oz -—-NBT system
contains CuS NPs (0.5 mg/mL) at pH - 7.4, (c) UV-visible spectra
of Oz -—-NBT system with different concentration of CuS NPs
(0.05-1.00 mg/mL), at pH -7.4. (d) The inhibition of NBT
reduction vary with the concentration of CuS (0.05-1.00 mg/mL),
at pH -7.4 and in situ the relation of linear fit of inhibition % and
logarithm of CuS concentrations. (e) Graphical picture of self-
made device for cigarette smoke extraction. (f) Bar diagram of 02
-~ scavenging ability of CuS NPs in different brand cigarette smoke

extract.
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Figure 7: (a) diagrammatical representation of Peroxidase and
SOD mimic activities catalyzed by CuS NPs (b) Comparative effect
of synthesized CuS nanoparticles against different types of free

radical depicted the % of activity.
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Figure 8 (a). UV-visible spectra peroxidase system (TMB 480 uM+
H202 20 mM and CuS NPs (0.5 mg/mL) under varying
concentration of Epinephrine (EP) (b) AAbs. vs Concentration
(EP) plot, (c) linear fit Plots of absorbance versus (EP)
concentration. (d) Bar diagram of Abs, of peroxidase system (TMB
480 uM+ H202 20 mM and CuS NPs (0.5 mg/mL) in the presence of]

different interfering agent.
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FigS1: (A) Zeta potential plot of CuS Nanoparticles. (B) Zeta
potential plot of CuS NPs+ BSA.
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Fig S2. Peroxidase like activity of CuS NPs vs Dopamine. UV-vis
absorption spectra of the CuS NPs + H202 and Dopamine
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Fig S3. Peroxidase like activity of CuS NPs vs pH. UV-vis
absorption spectra of the CuS NPs 0.5 mg/mL + 380 uM + H202 20
mM TMB in different pH
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FigS4 Systematic illustration of the formation of TMBox and
TMBdi
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Fig S5. Peroxidase like activity of CuS NPs vs temperature.
(A).UV-vis absorption spectra of the CuS NPs 0.5 mg/mL + 380
uM + H202 20 mM TMB in different Temperature.(B). Radar plot
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Fig. S7. Peroxidase like activity of Varying TMB and H20:
concentrations. UV-vis absorption spectra of the CuS NPs 0.5
mg/mL+ H202 20 mM and Varying TMB concentrations. (a)
UV-vis absorption spectra of the CuS NPs 0.5 mg/mL + 380 uM
TMB and Varying H202 concentrations.
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Fig. $8: Hans Woolf kinetics for the oxidation of (a) Varying
concentration (60 to 720 pM) of TMB catalysed by CuS NPs 0.5
mg/mL+ H202 20 mM (c) Varying concentration (10 to 150 mM)
of H202. Double reciprocal Eadie plot of (b) Varying concentration
(60 to 720 uM ) of TMB catalysed by CuS NPs 0.5 mg/mL+ H202
20 mM (d) Varying concentration (10 to 150 mM) of H202 + CuS
NPs 0.5 mg/mL + 380 uM TMB.
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Fig. S9 UV-vis absorption spectra of MB with CuS (0.5mg/mL)+30
mM H20:2 (a) UV-vis absorption spectra of MB with CuS
(0.5mg/mL)+30 mM H202 with different Scavengers.
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U Uric Acid
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APPENDIX-B
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National Web-Based Conference on “Environmental Determinism, Diverse
Pollutions, Sources, and Controlling Management Through Sciences and
Humanities” Organised by: Alipurduar University, 22nd and 23rd March, 2021.

(Presented a paper)

International Seminar on “Frontiers in Chemistry 2021” Organised by:
Department of Chemistry, University of North Bengal & CRSI North Bengal Local

Chapter. (Presented a poster)

The National Science Day, “Global Science for Global Wellbeing’ (Presented a

poster)
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