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1,2,4,5-benzenetetracarboxylic acid
(BTC), introduction 9

1,3,5-Benzenetricarboxylic acid
(BTC) 131

bonding 14-15

1,4-benzenedicarboxylic acid (BDC),
introduction 9

1D nanowire, usage 106-107

2D nanostructured coating,

examples 97-98
3D cobalt 132
3D MOF

adsorption 103
nanostructure 98-99
4-aminobenzoic acid ethyl ester
(ABEE), absorption/
degradation 12
5-hydroxyl methyl furfural (HMF),
biomass conversion 124

a

ABC transporter super family, catalytic
motifs 194

Acanthophora dendroides 261

Acetobacter xylinum, cellulose
(detection) 256

Acid-base notion 100

Acid-base/m-t/hydrophobic
interactions 271

Acid Black dye, photocatalytic
degradation (UV-Vis
absorption curves) 214f

Acid mine drainage (AMD) 285
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Acid resistance 97
Acid treatment, absence 273-274
Acrylamide, presence 234
Actionic surfactants 35
Activated carbon (AC)
capability 112
pores, composite material
(presence) 209
usage 6, 54, 208-209
Acute arsenic poisoning 361
Adsorbents
desorption/regeneration 100
dose, impact 345
effectiveness 232
materials, drawbacks 96
pores, pollutants (holding) 271
surface charge, pH control
272-273
Adsorption 14, 80
application 54-55
effectiveness 8-10
heavy metal removal technique
186
interaction period 345
mechanisms 79, 344
methods 74
processes 345-347
parameters 344-345
pH, impact 345
process 74, 343-344
synergistic effect 12
temperature, effect 345
usage 2,6-7,15-17
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Adsorption/catalysts, combination
(usage) 7
Advanced oxidation processes
(AOPs) 309-310
examination 10-11
usage 2,7
Advanced treatment technologies,
usage 3t-5t
Aerobic membrane bioreactors
(MBRs), presence 254
Aerobic processes 254
Agar-MOFs 265-266
Agricultural runoff 302
Agriculture sector, contaminants
Agrochemical adsorption/
removal 111
Ahnfeltia plicata 261
Algae/cyanobacteria, polysaccharides
(presence) 256-261
Algal-polysaccharide metal-organic
frameworks, application 253
Algal polysaccharide MOFs
(ALPs-MOFs)
adsorption mechanism 270-273
characterization 266, 270
production 273f
regeneration 273-274
synthesis 261-266
Algal polysaccharides (AIPs), study
255
Alginate hydrogels, fabrication 272f
Alginate-MOFs 262-264
hydrogels, washing 264
schematic presentation 262f
Alginate solution, usage 263
Amino-functionalized IRMOF-3 110
Amino-functionalized MIL-125 110
Aminomethanesulfonic acid (AMSA),
integration 59
AMOF-1 133
creation 237-238
invention 132
presence 236-237
Anabaena sp., cellulose (detection)
256
Anaerobic-aerobic fixed film
bioreactors (FFB), usage 254

75

Ancestral sequence reconstruction
(bioengineering
approach) 194

Animal metal hyper
accumulators 191

Anionic framework 236-237

Anijonic surfactants 35

Anions-selenite, presence 242

Antibacterial substances,
production 264

Antibiotic elimination 154

Antimicrobials, pollution 306

Anti-retroviral drugs, presence
302-303

Aquatic environments

industrial discharge
organic contaminants
removal, MOF-based materials
(usage) 203
source/impact assessment 299
pharmaceutical waste removal,
MOFs (application) 53

Aquatic micropollutants,
mitigation 310-311

Aquatic organisms, micropollutants
(concentrations) 308

Aquatic systems

contaminant occurrence, increase
302-303
emerging pollutants, examples
303t-304t
pollutants
entry, potential points
(identification) 304-305
presence 300
Aqueous phase MOF stability 96-97
Aqueous-stable composites,

305f

development/design
methods 56-57

Aquifer, geochemical features
284-285

Aromatic nitro compounds, toxicity
213-214

Arsenic

acute arsenic poisoning 361
cancer risk factors 362
contamination 355-361
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exposure 362
hormonal imbalance 358f
levels, increase 359
map (Bihar) 360f
mobilization 356
poisoning 362
pollution, discovery 357
removal 131
MOFs, usage 240-241
values, discovery 358-359
Arsenic-affected regions (Bihar) 360t
Arsenic-exposed area (Bihar),
mitigation status 364
Arsenic-related health hazards 363
Arsenic removal filters (ARFSs), usage
364
As(V)
adsorption 131
capability 240
removal 57,241
Attenuated total reflectance (ATR)-
FTIR, applicability 270
Auramine O, usage 263
Auxiliary solvents, green synthesis
focus 122
Azolate-based MOFs, porous
conjugated polymer
variety 78

b

Base-metal mining 253

BDC array 99

Benzene-1,3,5-tricarboxylic acid,
usage 135-136

Benzene tricarboxylate linkers, usage
337-338

Benzenetricorboxylate linkers,
usage 243

Bifurcaria bifurcata 261

Bihar.See Middle Ganga Plains

Bilaminar cell wall 260

Bimetallic MOF, construction 63

Bimetal-MOF NS (BMNS) arrays,
development 99

Bioaccumulation 192

Bio adsorption methods, effectiveness
339
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Bioaugmentation 191

Bio-availability, enhancement
324-325

Bio-based adsorbents, MOF
adsorbents (comparison)
338-339

Biocatalysis 193

Biochar, usage 6

Biodegradation, usage 2, 6-7

Bio-derived solvents, green synthesis
focus 123

Bioleaching 191, 193

Biological linker molecules,
usage 337

Biological oxygen demand (BOD),
reduction 252

Biological processes 254

Biomagnification 301

Biomass, organic linkers (green
synthesis focus) 123

Bio-mimic MOFs, stability
(demonstration) 235-236

Biomineralization 264

Biomolecule-derived organic linkers,
green synthesis focus 123

Biopolymers 124

Bioreactors 191

Bioremediation 264

microbial bioremediation
approaches 192-193

micro-organisms, utilization 192t

Bioremediation, classification 191

Biosorbent efficiencies 183t

Biosorption 192

Biosparging 191

Biostimulation 191

Biotic-viable microbial
biosorbents 182

Biotransformation 192

Bioventing 191

Bisphenol A (BPA)

evaluation 136

impact 54

removal 80

synergistic adsorption/
degradation 12

Brunauer-Emmett-Teller (BET)
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adsorption-desorption measures
322-323

surface area
analyzer 323
increase 101-102

BUT-39, equilibrium 102

c
Cadmium
arrival 285
production 342
removal 131-132
toxicity 287
Cadmium, adsorption
magnetic MOFs, usage 238
MOFs, usage  237-238
Caffeine (CAFF), environmental
detriment 54
Cal-Alginate MOF, impact
Calcium fumaric MOF,
preparation 324
CALF-25, non-polar alkyl
substituents 56
Cannabidiol (CBZ)
collection 62-63
environmental detriment 54
CAP, adsorption behaviors 112
Capsule membrane, formation 263
Carbamazepine (CBZ), adsorption
behavior 59
Carbon
materials 208-209
monoliths, usage 208-209
sources 124
Carbon nanotubes (CNTs), usage
6, 208-209, 263
Carboxylate-based MOFs, porous
conjugated polymer variety 78
Carboxylate ligands, acid
resistance 97
Carpodesmia tamarisifolia 261
Catalysts, usage 10-11
Catalytic oxidation 7
Catalytic process, utilization 211
Caulerpa imbricata 260
Cd(IT) ion elimination
capability 238

262-263

Ceftazidime (CAZ), adsorption
capacity 61
Cellulose aerogels, emanation 264
Cellulose, crystallinity 260
Cellulose-MOFs, presence 264-265
Cellulose triacetate (CTA) 160
Cellulose, usage 265
Cement manufacturing, impact
Central Pollution Control Board
report 152
Cetyltrimethylammonium bromide
(CTAB) (template agent) 61
Chaetomorpha aerea 260
Charge dipole interactions 243
Chemical contaminants 303f
impact 74-76
Chemical oxygen demand
(COD) 254
Chemical pollutants, forms/
causes 300-302
Chemical precipitation 339-340
coagulation/flocculation 339
heavy metal removal

253

technique 180, 185
Chemisorption 344
Chitosan (CS)

matrix 136

mixture 59
Chitosan-UiO-66 MOF composite,
synthesis 239
Chlorella vulgaris (microbial
community) 192
Chloroacetanilides, freshwater
presence 306
Chromium, anthropogenic
causes 285
Chromium, removal 132-133
magnetic MOFs, usage 240
MOFs, usage 238-240
Chromium(III), removal
238-239
Ciprofloxacin hydrochloride (CIP)
elimination 59-60, 62
environmental introduction 54
Cladophora oxidation 265
C-MOF-5 crystals, production 34
Coagulation, application 54-55
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Coagulation-flocculation
approach 188

Co-catalysts, introduction 78

Codex Alimentarius Commission

111
Contaminants
physisorption/chemisorption
interactions 330f

treatment, MOF efficiency 73
Coordinately unsaturated sites
(CUSs) 100, 102
Coordination bonds 55-56, 100, 322
Copper
contaminants 342
fabrication 272
long-term exposure 287
preparation, representation 214f
Copper-based clusters, usage
337-338
Copper-MOF shell, shell crystal
production 209-210
Covalent organic frameworks (COFs)
introduction 9, 12
MOF structure, comparison
107-108
Cr(III), lighting 100
Cr(IV), lighting 100
Cr(V), removal 239-240
Cr(VI)
adsorption 8
capacity, increase 239
photocatalytic reduction 11
removal 57,136
Crystalline porous
materials 364-365
Cuprvillaea antarctica 261
Cyanobacteria/algae, polysaccharide
(presence) 257f
Cyanothece epiphytica,
composition 256

d

Density functional theory (DFT)
simulations 61

Deoxyribonucleic acid (DNA)
damage 286-287
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Desulfovibrio desulfuricans (microbial
community) 192
Dichlorodiphenyltrichloroethane
(DDT), presence 301
Diclofenac sodium (DCF)
adsorption values 62
elimination 112
Dictyota divaricata 261
Dimethylarsinic acid (DMA) 361
Dimetridazole (DMZ), adsorption
behavior 59
Diphenylcarbazide (DPC) 274
di(2-Ethylhexyl) phthalate,
removal 309
Dipole polarization, impact 32
Direct Nanofiltration (ANF)
membranes, low-fouling
hollow fiber structure 164
DMF
adenine (usage) 109
Hg adsorption 234
usage 32,38
Domestic waste (DW) 75
Donor heteroatoms, impact
331-332
Drinking water
arsenic content 363
metals, presence 285-286
standards 286t
Dubinin-Radushkevich (D-R)
isotherm model 346-347
Dupmvillea antartica 261
Dyes
contaminant presence 262-263
photocatalytic degradation 154

e
Ecklonia maxima 261
Electrochemical method, heavy metal
removal technique 187-188
Electrochemical synthesis 121
MOF usage 32-33
Electrocoagulation method, heavy
metal removal technique 188
Electrodialysis (ED) 181, 187
heavy metal removal
technique 186
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Electron, excitation 79
Electron microscopy, usage
Electrostatic activities 13
Electrostatic interactions
Elemental analysis, usage
Emerging contaminants
definition 2
examples 303t-304t
NORMAN database
classification 2
Emerging pollutants (ECs) 305-306
aqueous-phase adsorption
elimination 291
Emerging water contaminants
adsorption, usage 2,6, 7
advanced oxidation processes
(AOPs), usage 2,7
biodegradation, usage 2, 6-7
catalytic oxidation, usage 7
membrane technology, usage 2,6
MOFs, efficiency 73
MOFs, usage 12-17
challenges/perspective  17-18
removal, MOFs (application) 1
sources 1-2
treatment methods 2-7
Endocrine disruptors (EDs)
contaminants 74
detection 74
treatment, MOF efficiency 73
Energy crisis, handling 212
Energy dispersive spectroscopy (EDS)
324
Energy dispersive X-ray analysis
(EDX) (EDAX) 324
Energy-dispersive X-ray (EDX)
spectroscopy 266
Environmental contaminants (ECs),
research 54
Environmental issues, handling 212
Environmental pollution 283
monitoring, heavy metal pollution
index (usage) 288t-289t
Environmental remediation,
adsorbents (effectiveness) 232
Environment, heavy metals
(presence) 183-184

324

80-81, 270
323,324

Enzymatic production (bioengineering
approach) 194
Enzymes
materials 210
silica supports, affinities
EOCs 300
Equilibrium models 345
Estradiol, removal efficiencies
Ethylenediamine (ED),
integration 59
Ethyl tetrahydro-2-furoate (ETF),
one-pot synthesis 110
Excess organic matter, pollution
302
Ex-situ approaches
(bioremediation) 191
Ex-situ synthesis,
involvement

210

309

264-265

f

Factor analysis (FA) 290
Fe/Mn-MOF-74, Fe/Mn ratio 108
Fenton
reactions
usage 7
Fenton-like oxidation 205
Ferric oxide-carbon composites,
production 57
Fiber-shaped hydrogels, derivation
262-263
Fibrillar cell walls 260
Field emission scanning electron
microscope (FESEM), usage
266, 324
Filtering techniques 339
Fixed film bioreactors (FFB), usage
254
Flexible/dynamic frameworks (MOF
classification) 28
Flocculation 339
Forward osmosis (FO) 6, 158
membrane 159
separation method 41
Fourier-transform infrared
spectroscopy (FTIR) 324
chemical composition 270
Free sulfur atom, bonding 234

10-11
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Freundlich isotherm model 346

Fucus vesiculosus 261

Fungicides, long-term residual
deposition 111

Furosemide (FS), MOF adsorption
capability 58

9

Galaxaura oblongata 261
Ganga Action Plan (GAP) 153
Gas separation/adsorption 109
Genomics, application
(bioengineering
approach) 194
Gloeocapsa sp., cellulose
(detection) 256
Glyphosate, lethality 301
Gracilaria fergusonidura 261
Gracilaria fergusonii 261
Gracilaria longa 261
Graphene oxide (GO) 98
increase 213
MOF function, combination 213
nanosheet layers, porous
modifiers 164
usage 208-209
Graphitic carbon nitride,
hybridization 15
Graphitization 208-209
Grateloupia lithophila 261
Green chemistry, role 122-124
Groundwater arsenic
exposure 361-365
Groundwater arsenic mitigation,
MOF applications
(evaluation) 355
Groundwater arsenic removal, MOFs
(application) 364-365
Ground water, mysterious

ingredients 74-76
h
Hard-soft acid-base (HSAB)
theory 55-56

Hazardous waste, pollution 302
Heat capacity (Cp) 332-333
Heavy metal contaminant (HMC)
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adsorption 343-347
removal, MOFs (usage) 291-292,
337
sources/impacts 340-343
Heavy metalloids, pollution 301
Heavy metal oxyanion
adsorption methods/
mechanisms 100, 101f
MOF-based materials adsorption
processes 99-102
Heavy metal pollution index
(HPI) 288t-289t, 289-290
Heavy metals
bioremediation, fungi (usage) 189
characteristics 179
environmental presence 183-184
existence 284-285
exposure, inhalation/
percutaneous contact/
consumption 179-180
ions 229
removal 229-230
maximum contaminant levels
(MCLs) 184t
microbial recycling
approach 181-182
natural/anthropogenic
sources 284-285
phosphate removal, MOFs
(usage) 241-242
pollution 183-184
ecological risk assessment 283
impacts 285-287
statistical technique 290
remediation 180-181
removal
microbial applications,
prospects/potentials 179
techniques 185-188
segregation, chemical avenues
(rewards/pitfalls) 182t
sources/toxicity effects 184t
system, natural/anthropogenic

activities 284f
toxic effects 287f
Herbicides

long-term residual deposition 111
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phenoxy herbicides, presence 75
removal 10,15
Heteronanosheets,
addition 265-266
highest occupied molecular orbital
(HOMO) 79
HKUST-1, 120, 322
creation 237
crystals, production 32
SEM images 33f
functionalization 236
permeability 208
POM-encapsulated HKUST-1,

thermal stability
(improvement) 332
synthesis 121, 133-134

TFN RO membranes, strategy 160
thin films, generation 33
unmodified HKUST-1 MOF,
affinity (absence) 134
Holocene sediments, deposition 356
Homogeneous pore assemblies 337
Hormonal imbalance, arsenic
(impact) 358f
Hormophysa triquerta 261
Host-guest polymerization,

frameworks 211
Humic acid molecules, impact
165-166

Humic substances, formation 299
Hydration Technologies, Inc. 160
Hydroclathrus clathratus 261
Hydrogen bonding (H-bonding) 82,
270
Hydrogen evolution reaction,
enhancement 211-212
Hydrogen peroxide, impact 310
Hydrophilicity 255
Hydrophilic MOF, types 326
Hydrophilic polyacrylonitrile
nanofibers, usage 162-163
Hydrophobicity
increase 112
usage 109
Hydrophobic MAF-6, usage 42
Hydrothermal procedures 30
Hydrothermal treatment, usage 209

Hydroxide salts, precipitation 237
Hydroxyl, presence 234
Hydroxyl radicals, conversion 79
Hypdrophilic molecules, adsorption
208
Hypnea musciformis 261
Hyrdophotic interactions 81-82
i
Ibuprofen, removal efficiencies
India, cancer cases 363
Inductively coupled plasma (ICP)
analysis, usage 234, 238, 266
Inductively coupled plasma optical
emission spectroscopy (ICP-
OES) application 266
Industrial compounds,
by-products 17
Industrial discharge 305f
Industrial heavy-metal wastewater
treatment, metal-organic
framework adsorbents
(usage) 337
Industrialization, impact
Infrared spectroscopy (IR),
usage 323
Inorganic contaminants
removal 126t-130t
MOF usage 125,131-136
Insecticides, long-term residual
deposition 111
In-situ approaches
(bioremediation) 191
Internal surface areas (ISAs) 338
Ion exchange (heavy metal removal
technique) 180, 185
column, usage 104
Ionic conduction, impact 32
Ionic liquid-assisted griding (ILAG)
method 31
Ionic liquids (ILs), green synthesis
focus 123
Ion import systems (bioengineering
approach) 193
Ionizable liquid-filled ZIF-8-derived
carbon (IMDXs), adsorption
performance 62

309

285

253-254
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Ton storage systems (bioengineering
approach) 193

IRMOF-3 solution, seed crystals
(contact) 210

Iron-ore mining 253

Iron oxyhydroxides, collection 356

Irrigation water infiltration 356-357

Isobutyl methyl ether (IBU),
adsorption value 62

Isoelectric point 81

Isostructural MOF (SIFSIX-3),
preparation 325

Isostructural Zr-MOF,
obtaining 112

k
Kinetic hydrate inhibitor (KHI),
presence (avoidance) 40-41
KSCN solution, MOF
submergence 134

[
Laminaria ochroleuca 261
Landfill leachate 183
Langmuir isotherm model 346
Langmuir model 99-100
Lanthanide, presence 237
Layer-by-layer synthesis (MOF
usage) 36
Lead
adsorption, MOFs
(usage) 236-237
removal 133-134, 214, 214f
magnetic MOFs, usage 237
Levofloxacin (LEVO), removal
136
Levoglucosenone LGO,
synthesis 123
Lewis acid-based interaction 242
Ligand functionalization 78
Limnothrix redekei, release 256
Liquid aided grinding (LAG),
usage 31
LMOF-263, discovery 134
LMOF-263 MOF, development 235
Low-coordinated manganese, redox
reactions 105
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Lowest unoccupied molecular orbital
(LUMO) 79

Lyngbya stagnina, cellulose
(detection) 256

m
Macrocystitis pyrifera 261
Macroporous MOFs, synthesis 233
Magnetic MOFs
introduction 236
usage 237,238,240
Magnetic nanoparticles (MNPs),
adsorbent suitability 106
Magnetic technology,
application 62
Malachite green
removal, Ca-Alginate MOF
(impact) 262-263
usage 137
Malacite green (MG), removal
MAlgs/CMAlgs aerogels,
regeneration 274
Materials of Institute Lavoisier
(MILs) 255
composites 59-60
features 58
MILs-derived materials 60
pristine MILs 58-59
series 204
Maximum contaminant levels
(MCLs) 184t
Mechanochemical synthesis 121
MOF usage 31
Medicines (purging), UiO composite
materials (utilization) 62-63
Melamine foam, loaded Zr-MOFs
(synthesis) 138
Membrane bioreactors (MBRs),
presence 254
Membrane distillation (MD), thermal
approach 41-42
Membrane filtration 39, 180
heavy metal removal
technique 186
Membrane pervaporation (PV),
membrane separation
process 42

214
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Membrane technology,
classification 6
Mercury
adsorption 233-236
magnetic MOFs,
introduction 236
hazard 286-287
ion adsorption efficiency 234
removal 134-135
Mercury (II), elimination 234
Mesoporous MOFs, uses 36
Metal azolate frameworks
(MAFs) 56
Metal-binding peptides/
polymers, enzymatic
production (bioengineering
approach) 194
Metal-binding proteins
(bioengineering
approach) 194
Metal-containing composites,
uses 283
Metal-doped modification 63
Metal extraction, biosorbent
efficiencies 183t
Metal ions
absorption equilibrium 344
clusters, usage 109
removal, adsorption
(impact) 105-106
uptake 240
Metallic nanoparticles (MNPs),
concern 205
Metal nanoclusters 205
Metal nanoparticle materials 205
Metal-organic framework-
metal oxide (MOF-MO)
materials 206-207
silica materials 207-208
Metal-organic frameworks (MOFs)
76-78, 154-155, 230-231
3D nanostructure 98-99
adsorbents
bio-based adsorbents,
comparison 338-339
usage 337
adsorption capacity 237

adsorption efficiency,
insufficiency 104-105
alternative synthesis
methods 31-36
application 1, 53, 55f, 153-155,
159-160, 255, 338
case studies (success
stories) 151
aqueous phase MOF
stability 96-97
aqueous-stable composites,
development/design
methods 56-57
background 322
benefits 59-60, 291-292
building, 1D nanowire
(usage) 106-107
carbon materials 208-209
chemical reactivity 325-327, 329
chemical stability 329-330
classification 28
class, potential 28
composites 110-111
use/application 103-109
compounds, thermal stability
assessment 331
crystallinity 270
crystals  209-210
development 204
effectiveness 159-160
efficiency 73
electrochemical synthesis 32-33
enzyme materials 210
formulations, usage 212-213
functionalization 41-42
functional materials, synergistic
relationship 204
function, graphene oxide
(combination) 213
future 322
green applications 119, 124-138
hazardous materials, adsorption
mechanism 271f
heavy metal oxyanion adsorption
methods 100
hydrothermal stability 331
hydrothermal synthesis 124
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ions, acid resistance 97
layer-by-layer synthesis 36
loading rates 161
materials, voids (accessibility) 231
mechanical stability 333
mechanochemical method 30-31
membranes, impact 39
membrane usage 158f
microwave-assisted synthesis  31-32
modification
functional groups/
absorptivity 232f
sorption enrichment 231-232
MOF-5 crystals, SEM images 32f
MOF-5, PXRD patterns
(alterations) 56
MOF-based materials 205-211,
206f
adsorption processes 99-102
environmental effects 211-214
heavy metal oxoanions,
adsorption mechanisms 101f
usage 203
MOPF-based materials, usage 9
MOF-based membrane
technologies, impact 158
MOF-based photocatalyst
applications 83t-84t
MOF-based photocatalytic
operations 76
MOF-supported adsorption/
photocatalysis 79-80
morphology 266, 325-327,
328t-329t
nanocrystals, benefits
organic polymer
materials 210-211
performance 84-85
phosphonate group,
selectivity 271
physical features 325-326
physicochemical properties/
effects 324-333
physiochemical properties
(determination), techniques
(usage) 322-324

324-325

Index | 385

pollutants, adsorption/
photocatalysts  76f

porosity 324-325

porous material 73, 96

porous nature 230

postsynthetic modification
(PSM) 232

potential 55-56

preparation, green chemistry
(role) 122-124

presentation 254-255

pre-synthetic modification 232

properties 154-155

quantum dot materials 207

reaction temperature,
importance 38

reformed MOFs 229

regeneration 273-274

relative stability, predictor 77-78

room-temperature synthesis 30

scaffold 80

sequence, moist environment
(mpact) 330-331

shell structures 209-210

size 325-327

solvent system, importance
37-38, 37f

sonochemical synthesis 34

stability, aqueous phase 77

stepwise preparatory methods
(synthesis) 2

strategies 7-12

structural designs, oxygenated
linker governance 332

structural properties 291-292

structure  326f

COFs, comparison 107-108
creation 155f

influence 97

surface, pollutant adsorption
(interactions) 81f

surfactant-assisted
synthesis 35-36

thermal stability 331-333

toxic-metal ion adsorption
233-243

TUM-30, presence 239-240
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unconventional methods 30-31
usage 12-17,236-238
benefits 7,120
challenges/perspective 17-18
utilization 79
water stability, improvement
(enhancement strategies)
77-78
water-stable MOF-derived
materials, synthesis/design 57
Metal-organic frameworks (MOFs)
synthesis 16, 29-31, 119, 231
factors 37-38
macroporous MOFs,
synthesis 233
methods/characteristics/
applications 156t
pathways 36f
pH, effect 38, 38t
temperature, effects
Metal-organic structures
Metal oxides, usage 62
Metal oxoanions, contaminant
role 95
Metal removal processes, solid
sorbents analysis (usage) 104f
Metals
contributions, industrial origin
basis 341f
removal 135-136
Methanothermobacter
thermautotrophicus,
bioremediation 192
Methylene blue (MB)
adsorption 272-273
evaluation 136, 263
Methyl isobutyl ketone (MIBK)
synthesis 111
Methyl orange (MO),
evaluation 136
Methyl violet, usage 263
Metolachlor, groundwater/surface
water presence 306
Microbes, bioengineering

38
291

approaches 193-194
Microbial applications, prospects/
potentials 179

Microbial bioremediation
approaches 192-193

Microbial recycling
approach 181-182

Microfiltration (MF) (MIF) 6, 181,
186-187, 309

membrane sieving, usage 39-40

Micro/nano polymers, removal
rates 138

Microplastics (MPs)

contaminants 74-75

particles, problems 137-138

treatment, MOF efficiency 73

Micropollutants

adsorption 309

advanced oxidation processes
(AOPs) 309-310

concentrations 308

degradation 310

filtration 39-40

membrane processes 309
occurrence 307
oxidation 309-310
ozonation 309

removal methods 308-310

sources 307t-308t
Micro-sized tea leaves (MSTL),
usage/study 347
Microwave-assisted synthesis (MOF
usage) 31-32
Microwave synthesis 121
Middle Ganga Plains (Bihar, India),
groundwater arsenic mitigation
arsenic-affected regions 360t
arsenic contamination 355-361
arsenic-exposed area, mitigation
status 364
Bhar, arsenic map 360f
Buxar district, mitigation unit
(installation) 365f
diarrhea, outbreak 357
MOF applications evaluation 355
MIL-53(Al)
thermal analysis
MIL-53(Fe)
adsorption 131
As(V) adsorption capability 240

331

11-08-2023 18:20:20



bindex.indd 387

crystals, creation 34
usage 263
MIL-53(Al), affinity 135
MIL-53(Cr), evaluation 15
MIL-53 MOFs, role 10
MIL-53 (Al), synthesis 13
MIL-53, zeta potential 111
MIL-88B, catalytic performance 11
MIL-100 (Fe), performance 58-59
MIL-101(Cr)
application 15-16
performance 58-59
MIL-101 stability 78
MIL-101-Thymine
postsynthesis
modification 134-135
study 235-236
MIL-125(Ti), usage 263
MIP imprinting 14
Mixed matrix membrane (MMM),
making 42
Mixed nonionic surfactant,
importance 35-36
M-Lbond 77
MOF-786 (Y), synthesis 105-106
MOF-801, preparation 324
MOF-808, usage
(recommendation) 241
Monomethylarsonic acid
(MMA) 361
MOR-1, MOR-2 (comparison) 102
Morphological analysis, usage 323
M-phenylenediamine
(MPD), interfacial
polymerization 160
Multi-metals, usage 61-62
Multiwall carbon nanotubes
(MWCNTSs), MIL mixture 59
Municipal wastewater,
micropollutants
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