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propylene epoxidation 362–363

inelastic neutron scattering (INS) 405
infrared spectroscopy 405
inorganic structure-directing effects

F− 94
Ge 93

in-situ synthesis of hydrogen peroxide
435–436
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mesoporous Ti-doped catalysts
mesoporous channel system 353
surface hydrophobicity and acidity

353–357
tetrahedral Ti sites 353

mesoporous titanosilicates synthesis
15–17

methane
direct partial oxidation of 436–439
in-situ synthesizing hydrogen peroxide
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to methanol 434–435
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pH-assisted delay addition 165
phenol

benzene oxidation to 367
conversion 368
hydroxylation 368
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349
Halcon process 347–349
HPPO and CMHPPO routes

349–350
propylene epoxidation for 329–331
technology and producers 346

pore opening 106–108
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q
quantum mechanics/molecular

mechanics (QM/MM) approach
255

quantum size effect 447

r
Raman light source 230
Raman spectroscopy

active metal-oxygen species 228–230
synthesis mechanism and assembly of

228
rapid detection test 302
reactants diffusion 377
redox catalysis

Baeyer–Villiger oxidation 68–69
Meerwein–Pondorf–Verley redox

70–71
reductive degermanation 136–137
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ring opening of epoxides 71–72

s
second-harmonic generation (SNG) 88
self-pillared MFI zeolite 43
silicate mesophase 153
silicogermanates 88

germanate and 90
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silylation/organic group 356
silylation reagents 183
Sinclair–Catlow mechanism 405
single-site photocatalysts 447
single-site Ti-oxide 450
slow disassembly approach 141
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glucose isomerization 268–272
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267–268
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on surface reactions 197, 200
on Ti–O–O–H formation 200–202
on Ti–O–O–H stability 202–203
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62–63
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structure stabilisation

degermanation 139–140
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140–141
slow disassembly 141
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surface metal complexes, post-grafting

167–169
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temperature programmed desorption

(TPD) 405
tert-butyl hydroperoxide (TBHP) 167,
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tetraalkoxysilane-assisted

self-emulsification templating
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tetrabutyl ammonium hydroxide
(TBAOH) 59, 298

tetrabutyl titanate (TBOT) 357
tetraethoxysilane (TEOS) 163
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tetrahedral Ti sites 353
tetrapropylammonium bromide (TPABr)
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tetrapropylammonium hydroxide
(TPAOH) 5, 298, 378, 425

tetrapropyl orthotitanate (TPOT) 451
thermodynamic equilibrium 426
thin films

with metal oxide species 452–454
with Ti-oxide species 450–452

Ti active sites
adjacent silanol groups of 193–196
ammoximation regulation of 296–298
content 184–186
coordinate state of 191–193
distribution 186–187
electrophilicity of 187–191

Ti-based single-site photocatalysts 454,
455

Ti-Beta synthesis 4, 9–10
Ti/defect mechanism 405
Ti-doped zeolites 254–255

active site with H2O2 258–261
ammoximation and oxidation of olefins

263–265
epoxidation of olefins 261–263
Lewis acid 257–258
oxidation desulfurization (ODS)

265–267
tetrahedral (T) sites for substitution

255–257
Ti-MCM-68 12, 13, 254, 388
Ti-MOR synthesis 10–11
Ti-MSE synthesis 12–13
Ti-MWW synthesis 6–8
Ti-SiO2 materials 410
titanium oxide photocatalysts 448
titanosilicate-based bifunctional catalysts

306–310
titanosilicate catalysts 288–290
titanosilicate/H2O2 catalytic system 265
titanosilicate/H2O2 system 295–296
titanosilicate molecular sieves

pore structure effect 387–389
reaction conditions effect 391–392
solvent effect 389–391
Ti species, stability of 392–393

titanosilicates

hierarchical 182–183
structures 286
surface hydrophilicity and

hydrophobicity 183–184
titanosilicates/H2O2 system (TS/H2O2

system) 181
titanosilicate zeolite

catalytic performance 332
reaction routes of 332

top-down approaches
demetallation–metalation 64–66
direct metalation 63–64
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transition metal complexes 393
1,3,5-trimethylbenzene (TMB) 371
TS-1 synthesis 5–6, 8
TS-2 synthesis 8–9
turnover frequency (TOF) 69, 167, 360,

370

u
UOV case 134
UTL case 132

continuously tuneable porosity
129–131

kinetics 131
unfeasible zeolites 131–132

UTL to IPC-1P 121–125
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hydrolytic stability and hydrolysis 122
intercalation 122–123
linkers 124–125
pillaring 123–124

UV-light irradiation 449, 450, 453–457
UV-VIS-NIR

of framework and non-framework
metal species 224–226

ion exchange sites of zeolites 226–227

v
vapour-phase ADOR 135–137
visible light irradiation 378, 449,
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w
wrinkled silica nanoparticles (WSNs)

155, 161

x
X-ray absorption near edge structure

(XANES) 326
X-ray absorption spectroscopy (XAS)

217, 219–222, 226, 238, 451
X-ray photoelectron spectroscopy (XPS)

217, 222–224, 309, 326, 405

X-ray technique 217–224
XRD technique 217–219

z
zeolite-based catalysts

ethane dehydrogenation 439
methane oxidation 439
for non-oxidative PDH 425–426
for oxidative PDH 426–429

zeolite Y as catalysts 393
ZSM-5 zeolites 63, 231, 368, 369, 374














