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AAM see artificial aquatic mats
AC see activated carbons
Acacia nilotica, 34
acetic acid, 61
acetylation, 37
Achnanthes, 194
Achnanthidium minutissimum, 183
acid dyes, 214, 215
acid marine disposal (AMD), 143
acid washing, 91, 967
Acinetobacter, 190
calcoaceticus, 198
2-acrylamido-2-methypropanesulfonic
acid (AMPS), 56, 56
acrylamide, 65
actinide, 168
Actinobacteria, 202
activated carbons (AC), vii, 25, 106,
137, 233-4
adsorption, vii, 25, 52, 217
source from agricultural waste
materials, 25
admicelle, 86, 231
adsorption, 52-4, 63-9, 73
activated carbons, vii, 25, 52, 217
clay, 52
-complexation, 31
dyes, of, 216-18, 220, 223-5
metals, of, 31-45, 107-9, 112,
114-30, 139, 141-2
periphyton biofilms, by, 184,
195-6, 199-200

surface, 31
zeolites, by, 82, 85, 87, 91, 93-8
advanced oxidation processes (AOP),
52, 217-18
aeration, vii, 226
aerobic denitrification, 185
African spinach, 35
agar, 59
Agave sisalana, 36
agricultural waste materials as solid
sorbents, 25-6, 52
Alexandrium tamarense, 202
alfafa, 45
algae, 5, 201, 136, 181
(see also green algae)
algae biomass used for metal
removal, 21
macroscopic, 65
removal of dyes from
wastewater, 218-25, 219
yellow-green, 222
algal polysaccharides, 59
alginate, 58-9, 67
derivatives, 65
alginic acid, 59, 64-5
aliphatic thiocyanate, 171
alkali metals, removal, 83, 1634
alkaline earth metals, removal, 83,
1634
alkaline silicates, 88
1-alkyl-3-methylimidazolium, 170
allelochemicals, 203
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Alphaproteobacteria, 202
alumina, 106, 217
activated, vii, 137
aluminates, 88
aluminosilicates, 83
aluminum
removal, 3940, 130
sulfate, 56
Amaranthus hybridus, 35
AMD see acid marine disposal
Amenophis II, vi
amides, 61
amidoxime, 171, 171
l-aminoanthraquinone, 113
3-(2-aminoethylamino)propyl, 116,
11617
(3-aminopropyl)triethoxysilane,
128-9
2-amino-1,3,4-thiadiazole, 117, 117
2-aminothiazole, 117, 117
2-aminothiophenol, 119, 120
ammonia
evaporation, 96
removal, viii, 83, 91-7, 92, 96,
184-5
ammonium nitrogen, 225
amoebae, 182, /83
AMPS see 2-acrylamido-2-
methypropanesulfonic acid
amylopectin, 58-9
amylose, 58
Anabaena flos-aquae, 202
aniline dyes, 213
animal-based polysaccharides,
66-70, 74
anionic spices, 86
annelids, 182, /83
anthraquinone dyes, 64, 214, 215
antibiotics, 136
AOP see advanced oxidation
processes
Aphanothece, 202
apples, 58
Arabidopsis thaliana, 16
arabinan
L-arabinan, 58
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arabinofuranosyl
L-arabinofuranosyl, 58
Areca catechu, 36
aromatic compounds, 52, 144, 191
arsenic
contamination in drinking
water, 145
removal, 31-2, 40-1, 1456
toxic health effects, 12, 137
artificial aquatic mats (AAM), 201
Astragulus bisculatus, 16
ATA see aurinitricarboxylic acid
aurintricarboxylic acid (ATA), 126-7
autotophic nitrification, 185
auxochrome, 213
Ayurveda, vi
Azadirachta indica, 32, 44
azo dyes, 214, 215
Azotobacter indicus ATCC 9540
strain, 70-1

Bacillariophyceae, 182
Bacillus, 19, 19, 197
cereus, 199-200
Bacon, Sir Francis, vi
bacteria, 5, 18-19, 135-6, 181, 202
bacterial biomass used for metal
removal, 19
dye removal from wastewater,
218
gram-negative, 72, 200
gram-positive, 200
heterotrophic, 198
mesophilic, 71
bacterial polysaccharides, 59
bactericide, 147
Bacteroidetes, 202
BAH see benzophenone
4-aminobenzoylhydrazone
banana
peel, 38
trunk fibers (BTF), 37
barrerite, 84
basic dyes, 214, 215
basidiomycete, 190
bayberry tannin (BT), 128-9
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beetroot fibers, 33
benthic/epiphytic alga, 202
S-benzylidene-2-thiobarbituric acid
(BZTBA), 117, 118
benzoic acid, 191
benzophenone 4-
aminobenzoylhydrazone (BAH),
120, 120
Berkeley Pit in Montana, 46
Betaproteobacteria, 202
bimetallic nanoparticles, 147-8
bioaccumulation, 17, 17-18, 18,
31,73
bioadsorption, 224
bio-augmentation, 3
biodegradation, 218, 224
biological oxygen demand (BOD), 63,
188, 215
biological treatments for wastewater
remediation, 52
biomass adsorbents see plant biomass
used for metal removal from water
bioremediation, 5, 13-21, 17-18, 206,
219, 225-6
biosorption, viii, /7, 17-20, 18, 601,
65, 71-3, 75
advantages, 31
dyes, of, 218-25, 219
metals, of, 31-46, 198-200
biphenyl (BP), 190
biphenylene (BN), 190
bis(2-ethylhexyl)phosphoric acid
(DEHPA), 168
Blue Angel eco-label (Germany), 7
BN see biphenylene
BOD see biological oxygen demand
BP see biphenyl
Brundtland Commission, 4
BT see bayberry tannin
BTF see banana trunk fibers
buttermilk, 112
3-butylpyridinium
bis(trifluoromethylsulfonyl)-imide,
166
BZTBA see 5-benzylidene-2-
thiobarbituric acid
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cactus, 634
cadmium
removal, 31-4, 36-9, 60, 136,
196-7
toxic health effects, 12, 52,
105-6
caducipholic plants, 36
caesium, removal, 46
calcium hypochlorite, vii
cancer, 12, 12
cane sugar, 140
Canna indica, 40-1
carbodiimides, 69
carbon, removal, 184
carbon nanotubes (CNT), 25, 138-40,
139 (see also magnetic carbon
nanotubes; multi-walled carbon
nanotubes; single walled carbon
nanotubes)
Carica papaya, 35
Carpobrotus edulis, 35
carrageenan, 59, 64-5
cassia gum, 64-5
Cassia javahikai, 65
castor leaves powder, 45
cation exchange capacity (CEC), 84,
85, 233
cationic dyes, 223
CBPS see chitosan-based polymeric
surfactants
CDTA see 1,2-
cyclohexylenedinitrilotetraacetic
acid
CEC see cation exchange capacity
cellulose, 20, 39
derivatives, 56, 58, 106
plant polysaccharides, 57-8,
65-6
ceramics, vii, 137
cetylpyridinium chloride, 235
chabazite, 84, 85
chelating sorbents, benefits of, 107
chelators, 14, 18, 23, 106, 160, 165
chemical coagulation, 22, 137
chemical oxygen demand (COD), 63,
188, 188, 215, 225
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chemical precipitation, 3, 5, 21-2, 30,
73, 198
disadvantages, 22
chemical processes for water
remediation, 5, 21-6, 52
chemisorption, 31, 216
chitin, 53, 59, 64, 66-9
chitosan, 53, 64, 66-9
chitosan-based polymeric surfactants
(CBPS), 69
Chlorella vulgaris, 224, 224-5
chlorinated hydrocarbons, removal,
146
chlorinated phenols, 52
chlorine, 216
discovery of, vi—vii
chloroform, 162
chlorophenols, 67, 189
Chlorophyceae, 59, 182
Chlorophyta green algae, 36, 222, 224
chloropyrifos, 141
chromatography, 157
chromium
removal, 35, 41-3, 45, 60, 65, 69,
146, 196
toxic health effects, 12, 52, 106
chromophore, 213
Chrysochromulina polylepis, 202
chymotrypsin, 148
Cladophora, 183
clarification processes, 22
clay adsorption, 52
climate change, 4
clinoptilolite, 84, 85, 87-8, 917, 231
CMC see critical micelle
concentration
CNT see carbon nanotubes
coagulation see chemical coagulation
cobalt
magnetic nanoparticles, 144
removal, 112
coccal green alga, 194
Coccinia indica, 63
COD see chemical oxygen demand
coenocytes, 223
coffee husks, 42
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complexation, 31, 73

copper
removal, 33, 36-9, 46,
136, 197
toxic health effects, 12,
52, 106

co-precipitation, 21
corn, 46 (see also grainless stalks
of corn)
stalk powder, 43
starch, 64
corncob biomass, 37, 46
Cosmarium, 221-3, 222
cotton, 58
crab, 66
waste shell chitosan, 67
crawfish chitosan, 67
critical micelle concentration (CMC),
86, 231
crustaceans, 66
C. tropicalis, 190
cyancystins, 193
cyanide, 136
cyanobacteria, 71-2, 182, 187, 191,
198, 202-5
cyanobacterial
blooms, viii, 194
control of, 202-5
toxins, 136, 191
Cyanophyceae, 182
cyclodextrin, 53
1,2-cyclohexylenedinitrilotetraacetic
acid (CDTA), 14

datura, 45

Datura innoxia biomass, 32

DBP see di-n-butyl phthalate

Dcumce see dose critical micelle
concentration

DD see dibenzo-p-dioxin

DDT (dichlorodiphenyl-
trichloroethane), 137

DE see diphenyl ether

decontamination, vii

Defra (United Kingdom) guidelines, 7

dehalogenases, 148
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DEHP see di-2-ethylhexyl phthalate

DEHPA see bis(2-ethylhexyl)-
phosphoric acid

deionization, 137

dendrimer-enhanced ultrafiltration
(DEUF), 150

dendrimers, 149, 149-50

DEP see diethyl phthalate

desalination of seawater, vii, 151

desmids, 222

detergent manufacturing industries,
90

DEUF see dendrimer-enhanced
ultrafiltration

dextrin, 64

DF see dibenzofuran

D-gluco-D-mannan, 58

D-glucose, 58

DHAQ see
1,8-dihydroxyanthraquinone

DHB see o-dihydroxybenzene

DHpP see diheptyl phthalate

di-2-ethylhexyl phthalate
(DEHP), 67

dialkylimidazolium chloroaluminate,
157

Diatoma, 202

diatoms, 182, 187, 202

dibenzofuran (DF), 190

dibenzo-p-dioxin (DD), 190

dichlorodiphenyltrichloroethane
see DDT

diethylenetriamine, 129

diethylenetriaminepentaacetic acid
(DTPA), 14, 122-3, 169-70

diethyl phthalate (DEP), 67

diheptyl phthalate (DHpP), 67

1,8-dihydroxyanthraquinone
(DHAQ), 113, 113

diisocyanate, 69

5-(4-dimethylamino-
benzylidene)rhodanine, 123,
1234

dimethylglyoxime (DMG), 112

dimethyl phthalate (DMP), 67

di-n-butyl phthalate (DBP), 67
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dinoflagellates, 182, 183
di-n-propyl phthalate (DPP), 67
dioxins, 137
diphenyl ether (DE), 190
diphenylisothiourea, 114, /14
diphenylthiocarbazone (DTZ), 65
disinfection, vii, 137
disperse dyes, 214, 215
dissolved air flotation, 137
dithioacetal, 112, 113
dithizone, 112
DMG see dimethylglyoxime
DMP see dimethyl phthalate
dose critical micelle concentration
(Deme)s 2312
DPP see di-n-propyl phthalate
drinking water quality
regulations, 5
DTPA see
diethylenetriaminepentaacetic acid
DTZ see diphenylthiocarbazone
dye removal, 52, 91 (see also dyes,
synthetic; textile wastewater)
biosorption by live algal
biomass, 219-25
cost effective and efficient
approach, 225-6
methods of, 215-19
wastewater remediation, viii, 43,
212-25
dyes, synthetic, 52, 213 (see also dye
removal)
history of, 213, 215
types of dyes, 214

eco-labels, 68
Eco-Leaf Environmental
Declaration, 8
Eco Mark Program (Japan), 7
EDAX spectroscopy see energy-
dispersive X-ray spectroscopy
EDTA see ethylenediaminetetraacetic
acid
electrochemical
regeneration, 96
techniques, 52, 217
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electrocoagulation, 217
electrodialysis, 5, 23-4
advantages, 23
economic costs, 234
electrooxidation, 217
energy-dispersive X-ray (EDAX)
spectroscopy, 35
environmental protection, 6, 8
enzymatic wastewater treatment,
148
enzymes, 148 (see also single enzyme
nanoparticles)
EPA see U.S. Environmental
Protection Agency
epoxy compounds, 69
EPS see exopolysaccharide;
extracellular polymeric substances
equilibrium thermodynamics,
175
eroglycans, 57
Erwinia herbicola, 198
Escherichia, 19
coli, 147, 198-9
ethanol, 46
ethanolammonium nitrate, 157
ethylammonium nitrate, 157
ethylenediamine, 150
ethylenediaminetetraacetic acid
(EDTA), 14, 122-3, 123, 170
ethylene sulfide, 113
4-ethylphenol, 191
ethyl phthalate, 191
EU see European Union
EU Ecolabel system, 6—7
European Union (EU), 6
eutrophication, 185, 201
Everglades, 187
EXAFS see extended X-ray
absorption fine structure
spectroscopy
exopolysaccharide (EPS), 70, 72
extended X-ray absorption fine
structure (EXAFS) spectroscopy,
175, 198
extracellular polymeric substances
(EPS), 198
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FAAS see flame atomic absorption
spectrometry
fats, 135
Federal Trade Commission
(FTC), 6
Fenton’s reagent, 216
fenugreek, 59, 61
mucilage, 62
ferric chloride, vii, 56
FIL see functionalized ionic liquids
filtration, 137, 215
Firmicutes, 202
flame atomic absorption spectrometry
(FAAS), 36
flocculants, 56-9
polymeric, 56
modified natural
polymeric, 56
natural, 56
synthetic, 56
flocculation, vii, 22, 53-6, 137, 198,
216
bridging flocculation, 54, 54
charge neutralization
flocculation, 53-4, 54
electrostatic patch mechanism,
55,55
sweep floc mechanism, 55-6
food-grade polysaccharides, 59, 61
food production, expanding, 1
formaldehyde treatment, 37
Fourier transform infrared (FTIR)
spectroscopy, 32, 35, 37
Fragilaria vaucheriae, 186, 195
FTC see Federal Trade Commission
FTIR spectroscopy see Fourier
transform infrared spectroscopy
fullerenes, 142, 142
functionalized ionic liquids (FIL),
158
fungi, 5, 19-20, 181
fungal biomass used for metal
removal, 19-20, 20
removal of dyes from
wastewater, 218
Fusarium, 190
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GAC see granular activated carbon
galactan
p-galactan, 58
galactomannans, 64—5
D-galactomannans, 58
galactopyranose
D-galactopyranose, 58
galactopyranosyl
D-galactopyranosyl, 58
galacturan
D-galacturan, 58
galacturonic acid, 60
D-galacturonic acid, 58
Gammaproteobacteria, 202
gas-liquid chromatographic (GLC)
method, 176
GC of Hong Kong see Green Council
of Hong Kong
gismondine, 89
GLC see gas-liquid chromatographic
method
GLSC see grainless stalks of corn
glucans
p-glucans, 58
glucosamine
p-glucosamine, 66
glucose
p-glucose, 58
glucuronic acid
D-glucuronic acid, 58
glutamic acid, 18
glutaraldehyde, 69
glycans, 57 (see also polysaccharides,
natural)
(3-glycidoxypropyl)-trimethoxysilane,
128, 128, 128-9, 129
glycogen, 59
glycosamino-glycans, 59
glycosidic linkage, 57, 57
GNF see graphene-like nanoflakes
GO see graphene oxide
Gomphonema parvulum, 186, 195
grainless stalks of corn (GLSC), 43
(see also corn)
granular activated carbon (GAC), 233
grapefruit peel, 40

Subject Index

grapes, 58
graphene, 139, 140-2, /41
graphene-like nanoflakes (GNF), 141
graphene oxide (GO), 141
Graphium, 190
green algae, 182 (see also algae)
water remediation, in, viii,
221-5
Green Council (GC) of Hong Kong, 7
green engineering, 155
Green Guides, 6
greenhouse gas emission reduction, 226
green label, 6
green products, 6
green remediation, vii, 4-5, 8-9
ecological considerations, 8-9
economic considerations, 8—9
green solvents, 162, 176
green technologies for water
treatment, 9, 12, 136, 155
(see also water remediation: green
materials for)
grinding, 91, 97
guanidine carbonate, 170
guar gum, 56, 59, 64-5, 71
Guidelines for Water Reuse, 5
gum
acacia, 65
arabic, 64-5
Gymnodiniales, 202

halloysite, 88, 95
halogenated aromatics, 137
HBT see 1-hydroxybenzotriazole
HDTMA see
hexadecyltrimethylammonium
HDTMA-Br see
hexadecyltrimethylammonium
bromide
HDW see hibiscus dye waste
heating, 91, 96-7
heavy metals, 52, 135
hydroxide condensation onto
the bio-surface, 31
removal, 83, 97, 196-201
toxic health effects, 137
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HEDTA see (hydroxyethyl)-
ethylenediaminetriacetic acid

heme peroxidase, 190

hemicelluloses, 57-8

Hemidesmus indicus, 33, 45

herbal dye waste, 40

heteroglycans, 59

heterotrophic denitrification, 185

heulandite, 84, 85, 93-5

hexadecyltrimethylammonium
(HDTMA), 2301, 235

hexadecyltrimethylammonium
bromide (HDTMA-Br), 230

hibiscus dye waste (HDW), 34, 43

Hibiscus esculentus, 61

Hibiscus rosa-sinensis, 34, 401, 43

high-performance liquid
chromatographic (HPLC) method,
176

high-rate algae ponds (HRAP), 225

Hippocrates, vi

Hippocratic sleeve, vi

HKGLS see Hong Kong Green Label
Scheme

homoglycans, 57

Hong Kong Green Label Scheme
(HKGLS), 7

HPLC see high-performance liquid
chromatographic method

HQN see 8-hydroxyquinoline

HRAP see high-rate algae ponds

humic acid, 111

hybrid materials, vii, 137

hydrobic organics, 86

hydrogen peroxide, 216

hydroxide precipitation, 22

2-hydroxyacetophenone
3-thiosemicarbazone, 130, 130

2-hydroxybenzylamine, 171

1-hydroxybenzotriazole (HBT),
190

(hydroxyethyljethylene-
diaminetriacetic acid (HEDTA), 14

2-hydroxynaphthaldehyde, 114, 115

8-hydroxyquinoline (HQN),
109, 112
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IEC see ion-exchange capacity
IL see ionic liquids
illite, 88, 94
imidazole, 112, 112
imidazolium ionic liquids, 159-60,
163-7, 175
Indian mustard, 16
Indian sarsaparilla, 33, 45
industrial
byproducts adsorbents, 52
soft carriers (ISC), 201
industrialization, 1, 30, 51
inorganic pollutants, removal, 83
International Organization
for Standardization (ISO), 6-8
Environmental Labels and
Declarations, 8
Types 1, 2, and 3, 7-8
ISO 14020, 8
ISO 14021, 6-8
ISO 14024, 7-8
ISO 14025, 8
invertebrates, 181
ion exchange, 5, 22-3, 31-2,
73, 137, 216, 218
advantages, 22
ammonium ions, of, 967
removal of oxo anions from
water, 229-36
resins, 106, 229
ion-exchange capacity (IEC), 232
ion exchangers, vii, 137
ionic liquids (IL), 756, 156-7
(see also room temperature
ionic liquids; task-specific ionic
liquids)
binary ionic liquids, 156
functionalized, 177
imidazolium, 159-60,
163-7, 175
metal extraction, in, viii, 23,
155-77
alkali metals and
aikaline earth metals,
1634
controlling factors, 162
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ionic liquids (IL) (continued)
mechanism for metal
extraction, 172-6
anionic mechanism,
175
cationic mechanism,
1724
multi-mode
mechanism,
175-6
rare earth metals,
168-71
transition metals, 1648
phosphonium, 159, 161
pyridinium, 159, 161-2,
165, 167
pyrrolidinium, 159, 162,
165, 167
quaternary ammonium, 159,
160-1
simple salts, 156
Ipomeoa dasysperma, 65
iron
magnetic nanoparticles, 144
oxyhydroxides, 15
removal, 37, 39-40
ISC see industrial soft carriers
ISO see International Organization
for Standardization
Iva xanthifolia Nutt (IXN), 36
IXN see Iva xanthifolia Nutt

Japan Environmental Management
Association for Industry
(JEMALD), 8

Japan Environment Association
(JEA), 7

Jatropha oil cake (JOC), 34

JEA see Japan Environment
Association

JEMALI see Japan Environmental
Management Association for
Industry

JOC see Jatropha oil cake

Karenia mikimotoi, 202

Subject Index

LA see leaves ash
laccase, 148, 190
lanthanide, 168, 174
Launea arborescens, 35
LCA see life-cycle assessment
lead

removal, 31-9, 45-6, 60, 136,

196-7

toxic health effects, 12, 52
leaves ash (LA), 44
Leguminoseae, 64
leishmania, 182, 183
life-cycle assessment (LCA), 8
lignocellulosic agro-wastes, 45
lime, 15

coagulation, 30
liquid-liquid extraction (LLE),

5,23, 157, 159, 162, 176

living standards, increasing, 51
LLE see liquid-liquid extraction
locust bean gum, 64-5
luminescence spectroscopy, 175
Lyngbya, 202

macrophytes, 204
Madhuca latifolia, 71
magnesium, 106
removal, 39
magnetic carbon nanotubes, 144, /144
(see also carbon nanotubes;
multi-walled carbon nanotubes;
single-walled carbon nanotubes)
magnetic nanoparticles (MNP),
144-6
maize
corncob (MCC), 34
tassels, 33
malaria, 213
mallow, 61-2
Malva sylvestris, 61-2
mammalian polysaccharides, 59
manganese
oxyhydroxides, 15
peroxide, 190
removal, 35, 39
Manu Smriti, v-vi
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MAPTAC see N-(3-methylacryl-
amidopropyl)-N,N,N-trimethyl-
ammonium chloride

mass spectrometry, 157

mazzite, 84

MBT see mercaptobenzothiazole

MC see microcystins

MCC see maize corncob

MDG see Millennium Development
Goals

Melosira varians, 186, 195

membrane processes for water
treatment, vii, 52

mercaptobenzothiazole (MBT),
118-19, 119

2-mercaptoimidazole, 125, 126

mercaptopyridine (MP), 118-19,
119

mercaptothiazoline (MTZ), 118-19,
119

mercerization, 37

mercury

removal, 45, 68-9, 136
toxic health effects, 12, 52

mesophilic bacterium, 71

metal remediation in water,
vii-viii, 3048, 105-30, 155-76,
198-200 (see also water
remediation: metal removal)

cost-effective solutions, 26

green materials for, 11-26
metal toxicity, 11-12, 30

health effects, 12, 12, 30, 105

metazoa, 182

methanol, 61

methyl phthalate, 191

methyltrioctylammonium
2-(methylthio)benzoate, 164

methyltrioctylammonium bis(2-
ethylhexyl)diglycolamate, 169

methyltrioctylammonium
bis(2-ethylhexyl)phosphate, 169

methyltrioctylammonium
methionate, 171

methyltrioctylammonium
thiocyanate, 171
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methyltrioctylammonium
thiosalicylate, 164, 166, 171
MIC see minimum inhibiting
concentration
micelles, 231
microalgae, 221
Micrococcus, 19, 19
Microcoleus, 202
microcystins (MC), 191, 193, 193-6
Microcystis, 182
aeruginosa, 203
microfiltration, 215
microorganism-based
polysaccharides, 70-3, 74
microorganisms, viii, 17, 135
removal of dyes from
wastewater, 218
removal of metals from
solution, 17, 17
microprecipitation, 31
Millennium Development Goals
MDG), 2, 6
mineralization, 218
minimum inhibiting concentration
(MICQ), 142
MNP see magnetic nanoparticles
MOB see Moringa oleifera bark
molds, 19
molecular dynamics, 175
molten salts see ionic liquids
molybdenum, removal, 46
Momordica charantia, 41
montmorillonite, 94-5
mordenite, 84, 85, 91, 93
Moringa oleifera, 63-4
bark (MOB), 37
MP see mercaptopyridine
MPE see phthalate monomers
MTZ see mercaptothiazoline
mucilages, 56, 58-9, 61
multi-walled carbon nanotubes
(MWCNT), 139, 140, 140 (see also
carbon nanotubes; magnetic
carbon nanotubes; single-walled
carbon nanotubes)
Musa sapientum, 38
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mushrooms, 19

MWCNT see multi-walled carbon
nanotubes

mycorrhizal associated fungi, 14

N-(3-methylacrylamidopropyl)-
N,N,N-trimethylammonium
chloride (MAPTAC), 57, 57

N-acetyl-p-glucosamine, 66

nanofiltration, 215

nanomaterials for water remediation,
135-51, 139

nanomembranes, 1501

nanometer silica, 106

nanoscale zero-valent iron (ZVI), 145,
145-6

advantages as nanotechnology
for water remediation, 146

nanosilver, 147

nanosilver-impregnated
polysulfonated ultrafiltration
membranes, 151

nanotechnologies in water
remediation, viii, 138-51
bimetallic nanoparticles, 147-8
carbon nanotubes, 138-40,
139
dendrimers, /49, 149-50
fullerenes, 142, 142
graphene, 139, 140-2, /41
magnetic nanoparticles, 144-6
magnetic carbon
nanotubes, 144, 144
nanoscale zero-valent
iron, 145, 145-6
nanocrystalline zeolites, /43,
143-4
nanomembranes, 150-1
silver nanoparticles, 1467
single enzyme nanoparticles,
148-9
titanium dioxide nanoparticles,
147

National Technology Transfer and
Advancement Act (NTTAA), 6

Navicula, 194

Subject Index

NBA see neem bark activated
NBF see neem bark fresh
neem bark activated (NBA), 44
neem bark fresh (NBF), 44
neem biomass, 32, 44
neem leaves activated (NLA), 44
neem leaves fresh (NLF), 44
nematodes, 182, 183
nickel
magnetic nanoparticles, 144
removal, 38, 44-6
toxic health effects, 12,
52, 106
Nicotiana tabacum, 16
niobium(V) oxide, 121
nirmali seeds, 63
mucilage, 64
nitrates, 137, 146
nitriloacetic acid (NTA), 14
nitrogen, removal, 184-5
nitrophenol, 67
4-nitrophenol, 191
nitrosamines, 137
Nitrosomonas europaea, 185
Nitzschia amphibia, 186, 195
NLA see neem leaves activated
NLF see neem leaves fresh
N,N,N' ,N'-tetran-octyldiglycolamide
(TODGA), 170
N,N,N',N'-tetraoctyl-3-oxapentane-
diamide (TODGA), 164
NTA see nitriloacetic acid
NTTAA see National Technology
Transfer and Advancement Act
nutrients, 136

octadecyltrimethylammonium
chloride, 235

o-dihydroxybenzene (DHB), 115-16,
116

Office of Management and Budget
(OMB), 6

OMB Circular A-119, 6

offretite, 84

oil palm biomass, 35

oils, 135



Subject Index

okra, 59, 61-2
gum, 61
mucilage, 62
olive mill wastewater, 190
OMB see Office of Management and
Budget
Qocystis lacustirs, 194
optical absorption, 175
oranges, 58
mesocarp residue biomass, 39
waste biomass, 42
organic
chemicals, vii
matter, removal of, 15, 97,
188-96
pollutants, 52, 135, 137
removal, 83
polymeric resins adsorbents, 53
polymers, vii, 137
solvents, 23
surfactants, 85
organometallic compounds, 142
organophosphorus hydrolases, 148
Oscillatoria, 202
o-vanillin, 126
oxidation, 216
oxytrichida, 182, 183
ozone, vii, 216
gas injection, 3
ozygen gas injection, 3

PA see phthalic acid

PAC see poly(aluminum chloride)
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