Abbreviations

Abbreviation Full Form

DDW Double-distilled water

DI Deionized water

TC Tetracycline

MAPS Materials and Process Simulation

MD Molecular dynamics

MNDO Modified neglect of diatomic overlap

RDF Radial distribution function

LAMMPS Large-scale Atomic/Molecular Massively Parallel System
XRD X-ray diffractometer

FCC Face-centered cubic

WCA Water Contact Angle

VSM Vibrating sample magnetometry

SEM Scanning electron microscopy

UV-Vis Ultraviolet-Visible Spectroscopy

UV-DRS Ultraviolet diffuse reflectance spectroscopy
PL Photoluminescence

FT-IR Fourier transform infrared spectroscopy
TEM Transmission electron microscopy

TOF Turnover frequency

‘OH Hydroxyl radical



‘OOH
OH

NaOH

H>0z
VB
CB
NBT
EIS
MS
IPA
NHE
PBQ

EDTA

Hydroperoxyl radical
Hydroxide ion

Sodium hydroxide
Superoxide radical
Hydrogen peroxide
Valence band

Conduction band

Nitro blue tetrazolium
Electrochemical Impedance Spectroscopy
Mott-Schottky

Isopropyl alcohol

Normal hydrogen electrode
para-Benzoquinone

Ethylene diamine tetra-acetic acid

Xi



Table of Contents

Description Page No.
Abbreviations X-Xi

List of Figures XiX-XX1X
List of Tables XXX-XXXI1
Preface XXX11-XXX Vil

Chapter 1. Introduction and Literature Survey 1-22
1.1 Introduction 1
1.2 Composite/heterostructure photocatalysts 4

1.2.1 Type-I (straddling alignment) and Type-III (broken gap) heterostructure 5
photocatalyst
1.2.2 Type-II Heterostructures (Staggered band alignment) 6
1.2.2.1 p-n heterojunction photocatalysts 7
1.2.2.2 Z-scheme photocatalysts 8
1.3. Designing of plasmonic metals-semiconductor photocatalyst heterojunctions 9
1.4 Synthesis protocol of heterostructure/composite photocatalysts 10
1.4.1. Deposition precipitation method 11
1.4.2. Hydrothermal or solvothermal method 11
1.5 General principles of photocatalytic H>O» production 12
1.6 In situ photo-Fenton degradation of organic pollutants 14

Xii



1.7. Research gap 18

1.8. Objective of the thesis 20
Chapter 2. Experimental and Computational Methods 23-40
2.1. Introduction 23
2.2. Chemicals 23
2.3. Experimental part 24

2.3.1. Sample preparation 25
2.3.2. Material Characterizations 25

2.3.2.1. Powder X-ray diffraction (PXRD) 26
2.3.2.2. Scanning electron microscope (SEM) and Energy dispersive 27
X-
ray spectroscopy (EDX)
2.3.2.3. Transmission electron microscope (TEM) 28
2.3.2.4. X-ray photoelectron spectroscopy (XPS) 29
2.3.2.5. UV-visible diffuse reflectance spectroscopy (UV-DRS) 29
2.3.2.6. UV-Visible spectroscopy 30
2.3.2.7. Vibrating sample magnetometer (VSM) 31
2.3.2.8. Contact angle measurements 31
2.3.3. Electrochemical measurement tests 32
2.3.4. Photocatalytic H2O» performance measurement and their detection 33

2.3.4.1 Experimental details for H>O; determination 33

xiii



2.3.4.2. Experimental details of superoxide detection by NBT test 34

2.4. Computational part 35
2.4.1. Molecular dynamics simulation 35
2.4.2. Water models 37
2.4.3. Ensembles 38
2.4.4. Force Field 38
2.4.5. Software utilized in molecular dynamics simulations 39

Chapter 3. Constructing 2D heterointerface of MoS2/MnIn2S4 with improved

interfacial charge carrier transfer for photocatalytic H20:2 production

41-70
3.1. Introduction 41
3.2. Experimental section 43
3.2.1. Preparation of 2D MoS: nanosheets 43
3.2.2. Preparation of MnIn,S4 44
3.2.3. Synthesis of 2D MoS>/MnlIn,S4 44
3.2.4 Photocatalytic H2O2 production 45
3.3 Results and Discussion 46
3.3.1. Photocatalytic H>O> production 59
3.4 Photocatalytic Mechanism 66
3.5 Conclusions 68

Chapter 4. Fenton reaction by H:0: produced on magnetically recyclable

Ag/CuWO4/NiFe204 photocatalyst 71-100

4.1. Introduction 71

Xiv



4.2. Experimental section 72

4.2.1 Synthesis of NiFe>O4 72
4.2.2 Synthesis of CuiWOg4 72
4.2.3 Synthesis of NiFe2O4/CuWO4 nanocomposite 72
4.2.4 Synthesis of silver loaded CuWO4/NiFe>O4 nanocomposite 73
4.2.5 Photocatalytic H>O> production 74
4.2.6 Photocatalytic degradation of tetracycline 75
4.2.7 Model building and MD simulation 75
4.3. Results and Discussion 77
4.3.1 Molecular Dynamics results 85
4.3.2 Photocatalytic H>O> production performance 88
4.3.3 In-situ photo-Fenton degradation of tetracycline 92
4.4. Investigation of the photocatalytic mechanism 96
4.5. Conclusions 98

Chapter 5. In-situ H20: production for tetracycline degradation on Ag/s-

(Co304/NiFe204) visible light magnetically recyclable photocatalyst 101-124
5.1. Introduction 101
5.2. Experimental section 103

5.2.1. Synthesis of bare Co304 103
5.2.2. Synthesis of bare NiFe2O4 103
5.2.3. Synthesis of Co304/NiFe>O4 heterostructure photocatalyst 104
5.2.4. Synthesis of Ag/s-Co304/NiFe>O4 photocatalyst 104
5.2.5. Photocatalytic H,O, production activity 105

XV



5.2.6. In-situ photo-Fenton tetracycline degradation
5.2.7. Model building and MD simulation

5.3. Results and Discussion
5.3.1. Molecular dynamics simulation
5.3.2. Photocatalytic H>O> production
5.3.3. In-situ photo-Fenton degradation of tetracycline
5.3.4 Photocatalytic mechanism

5.4. Conclusions

106

107

108

116

118

120

122

123

Chapter 6. Silver- loaded starch functionalized Fe3Os photocatalyst for H20:

production: Experimental and molecular dynamics studies 125-152
6.1. Introduction 125
6.2. Experimental section 127

6.2.1. Synthesis of starch-functionalized magnetite 127
6.2.2. Synthesis of Ag-loaded starch-functionalized magnetite 127
6.2.3. Photocatalysis procedure 128
6.2.4. Computational studies 129
6.3. Results and Discussion 131
6.3.1 Optical properties 135
6.3.2. Electrochemical analysis 137
6.3.3. MD results 140
6.3.4. Photocatalytic H>O> production activity 143
6.4. Photocatalytic H>O» production mechanism 149
6.5. Conclusions 151

Xvi



Chapter 7. Silver-loaded starch functionalized Fe3Os4 with Agl heterostructure

photocatalyst for H202 production and its in situ Fenton reaction 153-184
7.1. Introduction 153
7.2. Experimental sections 154

7.2.1. Preparation of starch-functionalized Fe3O4 and silver-loaded 154
starch-functionalized Fe3O4
7.2.2. Preparation of (10 wt.% Ag-loaded starch-functionalized 155
Fe;04)/Agl photocatalyst
7.2.3. Photocatalytic test for H>O» production 156
7.2.4. In-situ dark-Fenton degradation 157
7.2.5. In-situ photo-Fenton degradation 157
7.3. Results and discussion 158
7.3.1. Photocatalytic result for H>O> production 167
7.3.2. Photocatalytic in-situ H>O: production for dark Fenton reaction 174
7.3.3. In-situ H2O» production for photo-Fenton reaction 175
7.3.4. Mechanism for photocatalytic H>O> production 178
7.3.5. Mechanism of in situ Fenton reaction 181
7.4. Conclusions 182

Chapter 8. Concluding remarks 185-192
8.1. Summary 185
8.2. Future scope 191

References 192-234
LIST OF PUBLICATIONS 235-238

Xvii



LIST OF CONFERENCES 239-239

Xviii



List of Figures

Description Page
Number

Chapter 1

Figure 1.1 Schematic diagram of the (a) single-component 6

semiconductor photocatalysis, (b) Type 1 heterostructure (straddling

type), (c) Type III (broken gap) alignments.

Figure 1.2 Schematic structure of staggered band alignments 9

photocatalysts (a) p-n heterojunction, (b) Direct Z-scheme, (c) All

Solid-state Z-scheme.

Figure 1.3 (a) Pathway for H>O, production by photocatalysis. (b) 14

General scheme for photocatalytic reaction.

Figure 1.4 Schematic representation of in-situ Fenton reaction (a) 17

without Fe-based component, (b) containing Fe-based components, (¢)

Addition of homogeneous Fe?* salt in the reaction medium as the Fenton

catalysts.

Chapter 2

Figure 2.1. The calibration of H>O, at different known concentrations. 34

Chapter 3

Figure 3.1 XRD patterns of 2D MoS>, MnIn;S4, and MS/MnlS-x 48

heterostructure photocatalysts.

Figure 3.2 (a) UV visible absorbance spectra of bulk MoS, and 50

exfoliated MoS> nanosheets and inset Images of exfoliated MoS>

Xix



nanosheets were captured 24 hours after ultrasonication bath treatment,
confirming stable dispersion (b) Solid-state UV-DRS absorbance
spectra of 2D MoS>, MnInoSs, and MS/MnlS-x heterostructure
photocatalysts (c) Tauc plot of bulk MoS> (un-exfoliated) (d, e) Tauc
plot of 2D MoS; and MnlIn>S4. Mott-Schottky plot of (f) MnIn2S4 and
(g) 2D MoS..

Figure 3.3 (a, b) SEM images of pristine MnInS4 (¢) SEM images of
MS/MnIS40 heterostructure photocatalysts (d) SEM image with
corresponding elemental maps (Mo, Mn, In, S) of MS/MnlS40
heterostructure photocatalysts.

Figure 3.4 (a, b) SEM images and elemental mapping of MS/MnIS60
and MS/MnlIS80 heterostructure photocatalysts.

Figure 3.5 TEM, HR-TEM, and IFFT images of (a, b, and c) pure
Mnln;S4 (d, €) 2D MoS: (f, g, and h) MS/MnlS40 heterostructure. (I)
STEM elemental mapping of MS/MnlIS40 heterostructure
photocatalysts.

Figure 3.6 (a) XPS spectra of 2D MoS,, MnIn»>S4, and MS/MnIS40 (b)
Mn2p (c) In 3d (d) Mo 3d (e) S 2p

Figure 3.7. (a, b) PL spectra of MnIn,Ss and MS/MnlS-x
heterostructure photocatalysts (c, f) Nyquist plot and photocurrent

studies of 2D MoS; and MS/MnlS-x heterostructure photocatalysts.

52

52

54

58

XX



Figure 3.8 Contact angle results (a) 2D MoS> (b) MnIn2Ss (¢)
MS/MnlS10 (d) MS/MnlIS20 (e) MS/MnlIS40 (f) MS/MnlS60 (g)
MS/MnlS80.

Figure 3.9 (a) The time-dependent plot of photocatalytic H>O»
production for various photocatalysts in this chapter. (b) Kinetics plot
of photocatalytic H>O> decomposition on different photocatalysts (c)
H>0O; production at different pH levels using the optimal photocatalyst,
MS/MnlS40. (d) H2O» production under control conditions with
MS/MnlS40. (e) H2O» production with MS/MnIS40 in scavenger
experiments. (f) Cycling experiments showing H>O» production at
different time intervals using MS/MnlS40. (g) XRD patterns of fresh
and recycled MS/MnlIS40 photocatalysts (h) Comparison of
photocatalytic H>O» production with recently reported photocatalysts.
Figure 3.10 XPS spectra of recycled MS/MnlIS40 photocatalyst (a) Mn
2p, (b) In 3d, (¢) Mo 3d, (d) S 2p.

Figure 3.11 Possible mechanism of the photocatalytic HoO» generation
on 2D MoS>/ MnlIn>S4 photocatalyst

Chapter 4

Figure 4.1 A snapshot of the model after insertion of 20 O> and 1600
H>O molecules in the simulation cell (left side-NiFe>O4 (311) & right
side CuWO4 (100) simulation model).

Figure 4.2 Displays the XRD patterns of all samples prepared in this

work.

59

64

66

68

77

78

xxi



Figure 4.3 TEM and HR-TEM images display the typical morphologies
of (a, b) NiFe>O4 and (c, d) CuWO4 nanoparticles. (e, ) TEM and HR-
TEM images of the CuWO4/NiFe,O4 nanocomposites and (g) show the
IFFT images of the CuWO4/NiFe2O4 composite. HR-TEM image of the
U1 sample displays adjacent CuWO4 and NiFe>O4 crystal planes. The
(h) TEM images of the 5SAgU1 composite nanoparticles. (i, j) SEM
images and their corresponding elemental mapping.

Figure 4.4 (a) Solid-state UV-visible absorbance plots of all prepared
photocatalysts. Tauc plots of (b) CuWOs and (c) NiFe;O4. Mott
Schottky plots of (d) CuWOs4 and (e) NiFe2Oas.

Figure 4.5 XPS spectra of 5AgU1 sample (a) Cu 2p (b) W 4f (c) Ni 2p
(d) Fe 2p (e) Ols (f) Ag 3d.

Figure 4.6 (a, b) PL spectra and Nyquist plot of the obtained sample.
Figure 4.7 Magnetic measurements of Ul and SAgU1 photocatalysts.
Figure 4.8 (a, b) The snapshot of the final configuration after 10ns MD
simulation (left side-NiFe>O4 (311) & right side CuWO4 (100).

Figure 4.9 Density profiles of oxygen molecules on CuWO4 (100) and
NiFe>O4 (311) surfaces along the z-directions of the simulation box.
Figure 4.10 RDF plots of interactions between atom types in O and
H>O with those in NiFe;O4 (311) and CuWO4 (100) slabs.

Figure 4.11 Photocatalytic (a) H>O» formation at three different pH and
(b) H2O» formation under different control conditions. (¢) Comparison

plot of tetracycline degradation with time on all prepared photocatalysts

80

81

83

84

85

86

86

88

95

xxii



(d) Second-order reaction kinetics plot for tetracycline degradation on
different photocatalysts. (¢) Trapping experiment for degradation of
tetracycline on SAgU1 photocatalyst (f) Comparison plot of tetracycline
degradation with time under different control conditions on 5AgU1
photocatalyst. (g) Trapping experiment for degradation of tetracycline
on 5AgUIl photocatalyst under oxygen purging. UV-vis absorbance
spectra of 2.5x 10° mol/L NBT aqueous solution containing SAgU1
photocatalyst (h) without O> bubbling (i) with O bubbling. (j) The bar
plot of tetracycline degradation for continuous reuse of SAgU1 sample
five times. (k) XRD pattern of the recycled photocatalyst.

Figure 4.12 Proposed mechanism of photocatalytic H>O> production
and self-Fenton degradation of tetracycline molecule.

Chapter 5

Figure 5.1. (a) Snapshot of an empty rectangular simulation cell with
Co304 and NiFe>O4 slab making up its two ends. (b) A snapshot of the
initial configuration of the initial simulation cell after the insertion of 20
O and 2000 water molecules

Figure 5.2 XRD spectra of NiFe>O4, Co304, CoNi, 10Ag/s-CoNi and
20Ag/s-CoNi composite

Figure 5.3 (a, b) represents the TEM image of pure NiFe,O4 and Co3z04
(c, d) TEM and HR-TEM of CoNi photocatalyst (¢) IFFT analysis of
CoNi sample (f, gg TEM and HR-TEM images of 10Ag/s-CoNi

photocatalyst (h, i) Low-resolution TEM images and corresponding

98

108

109

111

xxiii



elemental mapping of 10Ag/s-CoNi sample, and (j) EDX spectrum and
their composition of 10Ag/s-CoNi sample

Figure 5.4 UV absorbance spectra of all prepared photocatalysts (b, c)
Tauc plot of Coz04 and NiFe;O4. Mott-Schottky plot of (d) Co304 (e)
NiFe2O4 (f) CoNi composite.

Figure 5.5 XPS analysis of the as-prepared sample (a) Co 2p (Pure
Co0304), (b) Co 2p (10Ag/s-CoNi), (c) Ni 2p (Pure NiFe;04), (d) Ni 2p
(10Ag/s-CoNi), (e) Fe 2p (Pure NiFe204), (f) Fe 2p ((10Ag/s-CoNi), (g)
O 1s (10Ag/s-CoNi), and (h) Ag 3d (10Ag/s-CoNi).

Figure 5.6 (a, b) PL spectra and Nyquist plots of pure NiFe;O4,

Co304, and 10Ag/s-CoNi composite.

Figure 5.7 Room temperature magnetization curve of CoNi and

10Ag/s-CoNi samples.

Figure 5.8 (a) A snapshot of oxygen molecules adsorbed on the slab
surface after 10-nanosecond MD simulation and (b) oxygen density
profile of oxygen molecules along the z-axis (length) of the simulation

cell.

Figure 5.9 (a, b) Radial distribution function g(r) versus distance of
interaction r(A) graph. In the graph, atoms are represented by specific
symbols of atom type.

Figure 5.10 (a) H>O> production under different pH conditions. (b)

H>0O; production under various controlled conditions. (c) Recyclability

113

114

115

116

117

118

121

XXiv



plot of H>O» production on 10Ag/s-CoNi photocatalysts. (d)
Comparison of tetracycline degradation over time using different
materials prepared in this study. (e) Photocatalytic tetracycline
degradation following first-order kinetics. (f) Scavenger studies for
tetracycline degradation on the 10Ag/s-CoNi photocatalyst. (g) Bar
graph showing tetracycline degradation over the 10Ag/s-CoNi
nanocomposite after repeated reuse. (h) XRD pattern of the reused
sample after five cycles.

Figure 5.11 Schematic representation of the proposed mechanism on
Ag/s-(Co304/NiFe2O4) photocatalyst

Chapter 6

Figure 6.1 Snapshots of the (a) FC (b) SFC (¢) AgSFC cluster in the
center of the simulation box. The snapshots show the way initially the
cluster is placed in the center of the empty simulation box.

Figure 6.2 XRD patterns of pure SM and ASM photocatalysts with
different percentages of Ag loaded on SM nanoparticles.

Figure 6.3 TGA analysis of Fe3O4 and SM samples

Figure 6.4 TEM, HR-TEM, and IFFT analysis of (a—) pure Fe3O4
photocatalyst, (d—f) SM photocatalyst, and (g—i1) 10ASM photocatalyst.
(j) SEM images and corresponding elemental mapping of the 10ASM
photocatalyst.

Figure 6.5 (a) The solid-state UV absorbance spectra of the as-prepared

photocatalyst, (b) The Tauc plot, (c) the UV-visible absorbance spectra

113

130

132

133

134

136

XXV



of aqueous sols of the nanoparticle samples (d) PL spectra of SM and
10ASM photocatalysts. (¢) FTIR spectra of Fe3O4 and SM samples.
Figure 6.6 (a) Nyquist plots of pure SM and different (wt.% of) Ag-
loaded SM photocatalysts, (b) photocurrent analysis of SM and 10ASM
photocatalysts (c) Mott-Schottky plot for the SM photocatalyst.

Figure 6.7 (a) XPS survey spectra of SM and ASM. HRXPS of (a) Fe
2p of SM and 10ASM, (b) O 1s of SM and 10ASM, (c) Ag 3d of I0ASM
photocatalyst. (d) Magnetization versus applied magnetic field plots of
SM and 10ASM photocatalysts. The inset picture is of an aqueous
dispersion of photocatalyst nanoparticles before and after magnetic
separation.

Figure 6.8 (a) shows the snapshot of the simulated system. (a) FC model
(b) SFC model (c) AgSFC.

Figure 6.9 RDF (g(r)) vs distance of interaction 1/[ A] (a) Fe;O4 model
(b) SM (c) ASM model.

Figure 6.10 Contact angle measurement on (a) Fe3O4, (b) SM, and (c)
10ASM photocatalysts.

Figure 6.11 (a) H2O; production on different samples from pure water
at neutral pH (b) H20O, production at different pH on 10ASM
photocatalyst (c¢) H>O» production at different conditions on 10ASM
photocatalyst (d) H2O» production using different sacrificial agents on
10ASM photocatalyst (e) Recyclability performance of 10ASM

photocatalyst in aqueous solution of glycerol (f) XRD of recycled

138

139

141

142

143

147

XXVi



photocatalyst (10ASM) (g) Effect of catalyst amount on photocatalytic
H>0; production on 10ASM photocatalyst (h) comparison data for
photocatalytic H»O, production with other previously reported
photocatalysts in recent works.

Figure 6.12. (a) Effect of different trapping agents on photocatalytic
H>0O; production on 10ASM photocatalyst (b) NBT test on 10ASM
Figure 6.13 Proposed mechanism for photocatalytic HO production

on 10ASM

Chapter 7

Figure 7.1. XRD patterns of (a) Agl, SM, 10ASM, 10ASM/AI,
10ASM/A2, 10ASM/A3, and 10ASM/A4 samples (b) SM/A3 and
M/A3.

Figure 7.2. TEM images of (a) pure SM, (b) 10ASM sample, (¢) HR-
TEM images of 10ASM sample, and their inset IFFT analysis. (d, e)
TEM and HR-TEM image of 10ASM/A3 sample. (f) SEM image of
10ASM/A3. (g) Elemental mapping of the 10ASM/A3 sample.

Figure 7.3. (a, b) XPS spectra of Fe 2p and O 1s of SM, 10ASM, and
10ASM/A3 sample; (¢, d) XPS spectra of Ag 3d and I 3d of Agl and
10ASM/A3 sample.

Figure 7.4. (a) UV-DRS absorbance spectra of the as-prepared sample
(labeled in Fig. a). (b) Tauc plot of SM and Agl samples. Mott-schottky

plot of (¢) SM and (d) Agl.

149

151

159

161

163

165

xxvii



Figure 7.5. (a) PL emission spectra and (b) EIS analysis of
photocatalysts (labeled in Fig. a and b).

Figure 7.6. Magnetization curve of the I0ASM/A3 sample.

Figure 7.7. Photocatalytic H>O> production under different conditions
on pure SM and Agl photocatalysts.

Figure 7.8. Photocatalytic H»>O» production (a) on different
photocatalysts (b) at different pH on 10ASM/A3 photocatalysts (c¢) at
different gas environments on 10ASM/A3 photocatalysts (d) at different
sacrificial agents on 10ASM/A3 photocatalysts. (e) Recyclability on
10ASM/A3 (f) Scavenger experiment. (g) Comparison of photocatalytic
H>O, production with other recently published composite
photocatalysts. (h) XRD pattern of fresh and used photocatalyst of
10ASM/A3.

Figure 7.9. NBT test on I0ASM/A3 photocatalyst.

Figure. 7.10 (a, b) Comparison plot of in-situ dark Fenton TC
degradation efficiencies with time on as-prepared photocatalysts and
their corresponding first-order kinetics fitting (¢) first-order rate
constant.

Figure 7.11. (a, b) Comparison plot of in-situ photo-Fenton TC
degradation efficiencies with time on as-prepared photocatalysts and
their corresponding kinetics plot. (¢) First order rate constant (d)

Recyclability test on 1I0ASM/A3 photocatalyst.

166

167

171

172

173

175

177

Xxviii



Figure 7.12. water contact angle measurement on (a) M/A3 and
(b)10ASM/A3 photocatalysts

Figure 7.13. Propsed mechanism on 10ASM/A3 photocatalyst (a)
photocatalytic H>O» production (b) in situ dark Fenton TC degradation
(¢) in situ photo-Fenton TC degradation.

Chapter 8

Figure 8.1. Comparison of the photocatalytic H202 production of this
thesis work with recently reported photocatalysts under pure water
conditions.

Figure 8.2. Comparison of the photocatalytic H202 production of this
thesis work with recently reported photocatalysts in water with O2
purging conditions.

Figure 8.3. Recyclability of all the designed heterostructure

photocatalysts of the present thesis work.

181

182

188

190

191

XXix



List of Tables

Description

Table 2.1 Chemical used for the experiments in this thesis work.
Table 3.1. Comparison of photocatalytic H>O> production among
recently reported other photocatalytic systems.

Table 4.1 Photocatalytic H>O> formation on the samples prepared in
this study.

Table 4.2 Comparison of photocatalytic H>O> generations of
prepared photocatalysts in this study with another previously reported
photocatalytic system in recent years.

Table 4.3 A Comparison table of the self-Fenton degradation system
on 5AgUl photocatalyst prepared in this study with another

previously reported photocatalytic system.

Table 5.1 Photocatalytic H2O2 production from pure water (without
O: purging) over different materials prepared in this research work.
Table 6.1 SPC water model charges.

Table 6.2 Lennard-Jones (LJ) 12-6 potential parameters

Table 6.3 The naming convention is followed in the RDF plots.
Table 6.4 Comparison of photocatalytic H>O> production with other
previously reported photocatalysts from different sacrificial agents in

recent works.

Page No.

23

65

90

90

94

119

131
131
142

148



Table 7.1. Nomenclatures and abbreviations utilized for the
photocatalysts examined in the ongoing investigation.

Table 7.2 Comparison of photocatalytic H>O> production among
different heterostructure composite photocatalysts.

Table 7.3 Comparison of tetracycline degradation efficiency of in-
situ H>O» production and its utilization for photo-Fenton reaction
among different photocatalysts.

Table 8.1 Comparison of photocatalytic H>O, generation over
recently reported photocatalysts using pure water.

Table 8.2 Comparison of photocatalytic H>O, generation over
recently reported photocatalysts using pure water with molecular

oxygen

155

173

177

187

189

Xxxi



