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biphasic materials 123-124
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270-271
canonical discriminant analysis
(CDA) 57,59
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193-194, 203, 231
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carbon materials 175-176, 183,
186,188,191, 198
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196-202, 277
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35-38,40-41,47,91, 193,
204-205, 216, 218-223, 226,
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catalytic contactors 226
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catalytic sites 14, 18, 20, 22, 28,
222

catalytic systems 30,51, 56

CC see carbon cloth

C-C coupling 23-24, 32, 40-41

CDA see canonical discriminant
analysis

ceramic hollow fibers 252,
286-287

ceramic ion conducting
membranes (CICM) 212

ceramic membranes 131, 163,
204-207, 209, 214, 218-219,
221,227-229, 231, 237, 246,
251-253, 256, 286, 293

ceria 56, 64-68,213

CH3CH,0H-H,0 56, 64, 66

chemical oxygen demand (COD)
152

chemical resistance 203, 205, 228

chemical vapor deposition (CVD)
19,180, 193, 195, 211

chemisorption 203, 227

chemometric methods 57,59

chemometrics 55-56, 65,156

citral 36-37,52

citronellal 36-38, 48-49, 51

CNFs see carbon nanofibers

CNTs 174-181,183-188,190-196

defect-free 191
well-graphitized 179

CO; reduction 259

CO; separation 163-164, 169

COD see chemical oxygen demand

conduction band 233, 266-267,
269

conductivity 2, 7,166,191

coupling separation 225

crown ethers 3-5
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CVD see chemical vapor deposition

cycles 181

DA see discriminant analysis

dendrogram 58, 60-61

diffusing molecules 117-118

direct simulation Monte Carlo
(DSMC) method 128

discriminant analysis (DA) 57

DSMC method see direct simulation
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electric double layer capacitor
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electrochemical active surface
(EAS) 192
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173,179,196-197
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180, 195
electrolyte 167,175, 180, 182,
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274-275
emission intensities 150
energy 1-2,13,55,71,73,91, 104,
118, 133-134, 157-160,
168-170, 172-173, 257, 273,
278,281-284
chemical 257-258
electrical 257-258
potential 72-75,117,258
sustainable 197, 202, 277,279
energy density 183
energy functions 73
energy vectors 258
ethylene glycol 247, 260,
264-265, 272
ethylene oxide 164, 238
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flow field 114,126,128

fluorescence 141, 149-152
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88-89
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fuel cells 2,9,113,160, 162,
164-167,170,172-173,
186-187,189,200-202, 229,
261,284

gas adsorbability 102-104

gas flow 102-103, 105, 128, 227

gas phase 33, 104, 189-190,
266-267,290

gas separation 204, 209

gas separation applications 206,
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glassy polymers 80-82, 86-87,
161

glycerol 247,261, 263-265, 268,
279,289-290

grafting 15,17,27-28, 30, 37
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graphite 100, 174-176
green chemistry 45, 53,280
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HCA see hierarchical cluster
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heteroatoms 20, 56, 60-62, 69,
183

heterogeneous catalysis 44-45,
52,203-205, 218-219, 229,
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HF 261-262, 264, 268, 272
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(HCA) 60, 64, 66
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hybrid membranes 5-7,9, 12,229
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hydrogen 35, 82,158, 160-162,
164,189, 217, 220, 228,
278-279, 284-285, 287-289,
293,296

hydrogen production 159-160,
162,166, 278-279, 284-286,
296

hydrogen separation 160, 162,
170-171

hydrogen technology 158-159

hydrogenation 33-37,39-41, 223,
291

hydrophilic pathways 5-6

hydroxyl radicals 266

hysteresis loops 61, 63-64

IEC see ion-exchange capacity
impregnation 15, 19-20, 32-34,
37,41,53, 244
inhomogeneity 96-97, 99, 102
inorganic membranes 160-161,
228-229, 283-284, 295
intercalation 176,178
ion-exchange capacity (IEC) 7-8
irradiation 201, 224, 236-237,
263-265
microwave 30, 194
isomerization 34-36, 288
isopulegol 36-38
isopulegol epoxide 37-38, 48

jasminaldehyde 23, 46

layered double hydroxide (LDH)
39,42,52

LDA see linear discriminant
analysis

LDH see layered double hydroxide
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LIBs see Li-ion batteries

Li-ion batteries (LIBs) 173,
175-177,180, 194, 276

light distribution 225,252-253

linear discriminant analysis (LDA)
57-59

lithium 176-179, 197

lithium ions 175-176,178-179

macromolecules 89-90, 115,172,
225,237-238
macrostates 121
maximum power density (MPD)
192
mechanical strength 203, 205,
208,228
membrane bioreactors 141, 148,
151-153
membrane materials 4, 8, 89, 142,
148, 154, 223, 225, 290
membrane reactors 218-221, 229,
283-286, 288-291, 293,
295-297
fluidized-bed 287, 292-295
inorganic 283-285, 287,
289-290
photocatalytic 255-256
membrane science 129, 140,
153-154, 218
membrane separation 129, 218,
232,235
membrane technology 159-160,
162-163,171, 228, 231, 256,
291
membranes 1-3, 5, 7-8, 140-149,
159-161, 163-169, 203-205,
214-215,219-224,227-229,
235-239, 244-247, 249-250,
252-255,285-288, 290-291
catalytic 222-224
dense 206,212-213,228
inert 222
proton-conducting 189-190,
259

mesoporous silica 19-20, 45, 50,
52

mesostructured layers 242-243

metal-organic frameworks (MOFs)
38,48

methane 213,215, 217, 220, 261,
273-274, 284, 287-288, 291,
294, 296-297

methane aromatization 289, 291,
293,297

methanol 8, 38, 46, 160, 164-165,
273,289,291, 295-296

methanol oxidation 188,201, 282

methanol synthesis 290-291, 295,
297

micropores 112,117, 187, 206,
208-209

mixed oxides 20, 33, 38-39, 46,
49,55, 65, 224

model-process mismatch 136

MOFs see metal-organic
frameworks 38, 48

molecular dynamics 118-121

molecular modeling 71, 88-89

MPD see maximum power density

multifunctional catalysts 14-15,
17,19-20, 22,52

multiscale modeling 113-115, 129

MWCNTSs (multiwalled CNTs) 176,
178, 184,188, 195

n-propanol 38-39, 46

nanomaterials 113-114, 118,
120-121, 196

nanotubes 184,189, 260, 262,
269-270,272,276-277

transparent 276

naturanol 34,51

negative electrode 167,174-175

neural networks 57,155-156

NF (nitrofiltration) membranes
140-142

NH.F 260, 264, 268



nitrogen adsorption isotherms 59,
64, 66-68

OH3C 41

olefins 42-43, 45-46, 285,
288-289, 295

optical fibers 225,252-253

organic electrolytes 175, 186, 200,
263-266, 272

organic-inorganic hybrid materials
18,47,49

oxidation 38,178,223, 226, 233,
259,266

oxidic support 41, 43-44

oxygen 42,81,83,162,179, 189,
214,242,264, 266, 284, 287

palladium 29, 34, 40-41, 47-48,
53

partial pressure 59, 63,207, 214

PCA see principal component
analysis

PDMS see poly(dimethyl siloxane)

PEC solar cells 259-260

PEM fuel cells 187-191, 193-196,
200, 202

PEMs see proton-exchange
membranes

penetrants 81, 86-87

percolation threshold 93-94, 96,
107

periodic boundary conditions
76-78,126

permeability 96, 104, 114, 140,
143, 155, 207-208, 210, 220,
224, 243-245

permselectivity 207-208,
220-221,291

perovskite-related oxides
213-214

photoactivity 224, 250-251, 253,
268-269

photocatalysis 225,231-235, 237,
252-253,255-256
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photocatalytic degradation 231,
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photocurrent 263-265, 268

photodegradation 225, 238-239,
245, 248, 250, 255, 268

photonic bandgaps 270

photonic crystals 270-271,
280-281

photoreforming 261, 266-267,
277

PLS (partial least squares)
135-136, 143, 152

POMS see poly(octyl methyl
siloxane)

poly(dimethyl siloxane) (PDMS)
85-86

polymer 72,77,80-81, 83, 85,
88-90, 164

polymer chains 77,79, 143

polymer membranes 163, 205

poly(octyl methyl siloxane)
(POMS) 85-87

porosity 17,92-93,97,100,103,
109, 123,167,173, 179, 203,
209, 226, 228, 241-242, 244

porous barriers 91, 97-98,
100-101

porous materials 18,109, 122,
125-126

porous media 109-112, 124,
208-209

porous membranes 106,111, 116,
122,126-128, 131, 182, 204,
206-207, 219, 288, 293

pressure retarded osmosis (PRO)
168

principal component analysis
(PCA) 57-58,61-67,143

PRO see pressure retarded osmosis

proton conductivity 7,11, 166

proton-exchange membranes
(PEMs) 2,6-10,186

protons 2,6,171,187,189,
193-194, 259, 265
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pseudocapacitance 183,186
Pt nanoparticles 187-189, 201

radial basis function network
(RBFN) 135-136
radial inhomogeneity 96-98
RBEFN see radial basis function
network
reactions 14,17, 21, 24, 26, 29-31,
33-34,36-37,40,219-221,
224,259, 265-266, 268, 285,
288-293
catalytic 22, 28, 218, 223, 265
chemical 13,126
nitroaldol 24-26, 28
photocatalyzed 235, 254
redox processes 186
redox reaction 183
reverse osmosis (RO) 18, 155,
168, 236
RO see reverse osmosis
rubbery polymers 85-87

SA see stearic acid

scanning electron microscopy
(SEM) 8,124, 239-240, 244,
260, 262

scatter plots 58, 62, 65

seawater 167-168

segmental mobility 85-86, 88

SEI (solid-electrolyte interphase)
174-175,177,181

selective chemisorption 227,246

SEM see scanning electron
microscopy

silanol groups 19, 25, 27-28

single-walled carbon nanotubes
(SWCNTs) 184,196,198, 201

singular value decomposition
(SVD) 61

Si0,/ZnO0 layer 248-249, 251

Si0;/Zn0 membrane 248-250

small molecule diffusion 86, 89

sol-gel chemistry 10, 18

sol-gel process 1, 3,220
solar energy 257-258,277
solid-electrolyte interphase see SEI
solution-diffusion model 140,
142-147,156
stearic acid (SA) 100, 248,
250-251
structure 2,7,17,20-21,72,75,
79,91, 117-118, 135,137,
139, 141-142,189-190, 197,
269-271
crystal 270-271
honeycomb 204, 206,217
hybrid 136-137, 143, 146
organized 187,193
supercapacitors 173-174,
182-183, 185-186, 195,
198-200
surface flow 111
SVD see singular value
decomposition
SWCNTs see single-walled carbon
nanotubes

TEM see transmission electron
microscopy

terpene chemistry 37,53

thiol groups 28

three-phase boundary 193-194

Ti substrate 269-270, 272

TiO, 40-41, 211, 223-224,
231-233,235-236, 246-247,
260, 268,277, 279-280

titania 223-224,231-234, 245,
253, 260, 264, 266-267,
271

titania nanostructured film 260,
266,274

titania nanotube arrays 264-265

TMP see trans-membrane pressure

toluene 27-28, 291

trans-membrane pressure (TMP)
152



transmission electron microscopy
(TEM) 239, 270

UV irradiation 224, 233, 238-239,
242,245,250-251

velocity 126-127

visible light 270-271, 280

VOCs see volatile organic
compounds

volatile organic compounds
(VOCs) 209, 221, 223-225,
235,237,255-256

wall-flow filters 217-218

wastewater 224-225, 234,238

wastewater treatment 152-153,
225,235,237

water flow 243, 249-250

water/methanol mixture 145-146
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water purification 255

water splitting 166-167, 265-266,
268,278

water uptake 7

water vapor 273,281

wavelengths 232, 268, 270-272,
276

wettability 186

X-ray diffraction (XRD) 269
XRD see X-ray diffraction

zeolite membrane reactors
290-291, 295-296

zeolite membranes 160, 211,
288-290, 294-295

zeolites 14,32, 37,50, 53, 186,
223,287, 290, 296

Zn0 224,227,231, 246-247, 256,
280
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