
Index 

A 

ab-initio method, 676
 

AB03,572
 
Acicular y-FeP3 particles, 198
 

Active contactor, 643
 
Adsorption/desorption, 254
 

Adsorptive properties, 646
 

Agglomerates, 246
 
AIBN (azobisisobutyronitrile), 450, 500
 

Albite glass, 359
 
Alcohothermal dehydration, 33, 34
 

Alcohothermal reactions, 27, 31
 

Alkali metal niobate, 161
 
A1N,494
 

thin films, 537
 

AIN-BN,494
 

Alumina, 9
 
a-Alumina, 36, 37
 

x-alumina, 33, 37, 38. 40, 43
 

Aluminates, 309
 
Aluminium-s-butoxide, 305
 

Ambient condition sol (ACS) process, 175
 

Ammonia, 163
 

Ammonium polyacrylatc (APA), 181
 

Ammonolysis polymerization, 455, 457, 460
 
Anatase, 148, 556
 

hydroxyl-free, 39
 

XRD,244
 
Anionic clays, 352
 

Antimony doped tin oxide, 430
 

Anti-reflection films, 429
 

Anti-static films, 430
 

Asymmetric porous membranes. 638
 
Atelocollagen, 615
 
Atomic layer deposition (ALD), 535-537
 

atomic layer epitaxy, 535
 
atomic layer growth, 535
 
molecular layer epitaxy, 535
 

precursors, 538
 

Auger spectroscopy, 250
 
Aurivillius phase, 154
 

Aurivillius series. 383
 

B 

BaCO" 149, see also Barium carbonate
 
Barium carbonate, 149, 174,725
 
Barium ferrite particles, 20 I
 
Barium ion leaching, 182
 
Barium strontium titanates (BST), 151, 714
 
Barium titanate. 149, 157, 173
 

aqueous processing, 173
 
differential scanning calorimetry, 185
 
SEM, 177, 180-181, 733
 
surface area, 185
 
TEM,I77
 
TGAlDTA, 150, 186
 
thin films, 733
 
XRD, 150, 157, 175
 

BaxSr'~xTi03' see Barium strontium titanates
 
RaTiO" 149, 173, see Barium titanate
 
BaTiO,-SrTiO, (BST), 714
 
Barium to titanium ratio, UB
 
Batteries, 667
 

charge/discharge profiles, 689
 
lithium ion, 667
 
specific capacity, 689
 

Bending strength, 619
 
Bending test, three-point, 618
 
Benzene-thermal reaction, 26
 
BET surface area analysis, 255
 
Biaxial crystal orientation, 603
 
Bi(Pb)-Sr-Ca-Cu-O system, 606-607
 
Bip,,155
 

Bi.TiP'2' 154
 
bismuth volatilization, 155
 
SEM.156
 
XRD,155
 

BN.493-494
 
BN-B.C, 493-494
 
Boehmite, 32, 33, 35, 36,45,315
 
Bond distance, 572
 
Bond length, 573
 
Bond valence, 573, 585
 

atomic radii, 574
 
parameters, 574
 

Bone nanostructure. 614
 
Borazine, 468
 
Brownmillerite-related oxides. 642
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Brucite layer, 377 
Buffer solution. 395 
1,4-Butanediol, 28, 45, 46 

c 
Calcium-based microwave dielectrics, 588 

dielectric polarizabilities, 589 
TCF,591 
TCK,590 

Calcium phosphate. 613 
Carbon nanotubes, 23, 25 
Carbonaceous materials, 683 

modification, 691 
Carbon/carbon composites, 319 
Carboxylic acids, 28 
Catalysts, 120 
Catalytic membrane reactors, 643 
Cathode materials, 116, 668 
Cathodoluminscence,217 
Cathode ray tube (CRT), 218, 428 

phosphors, 219 
CaTiO,,588 
Center-to-center separation distance, 400 
CeOz, 401, see also Ceria slurry 

buffer layer, 603 
Ceramic coatings, 430 
Ceramic hollo fibers. 658 
Ceramic ion conducting membranes, 641 
Ceramic matrix composites, 317, 318 
Ceramic membranes, 630, 631 
Ceramic nanocomposites, 360 
Ceramic-ceramic nanocomposites, 316 
Ceramic precursors, 495 
Ceramic yield, 496, 50 I 
Ceramization, 496, 500, 506 
Ceria slurry, 40 I 

CMP performance, 405
 
modified/unmodified,401
 
physical properties, 404
 
STI CMP, 401-402
 
synthesis, 403
 
TEM,404
 
XRD,405
 

Cermets, 316 
Charge-discharge curves, 690 
Chemical homogeneity, 100, 129 
Chemical mechanical planarization (CMP), 393 

performance, 400
 
selectivity, 402
 
STI, 401
 

Chemical solution deposition (CSD), 713 
advantages/disadvantages, 737 

analytical technique, 726
 
crystalline state, 730
 
DSC, 734
 
film characteristics, 728
 
film thickness, 723
 
firing strategies, 724
 
free-energy state, 731
 
FflR, 724, 729
 
industrial implementation, 737
 
processing diagram, 717
 
solution precursors, 716, 717
 
structure evolution, 725, 729, 734
 
TGA, 724, 729
 
thin films by. 713
 
transformation pathways, 733
 

Chemical valve, 657 
Chemical vapor deposition (CVD), 511 

aerosol-assisted method, 531 
atomic layer deposition (ALD), 535 
chemical vapor infiltration (CVI), 317, 532 
diamond synthesis. 534 
electrochemical, 532 
electron cyclotron resonance plasma, 530 
low-pressure (LPCVD), 529 
metalorganic (MOCVD), 529, 605, 716 
plasma enhanced (PECVD), 529 
precursors, 526 
reactors, 530 
transport phenomena, 528 

Chemical vapor infiltration, 317, 532 
Chromium dioxide particles. 200 
Citratoperoxotitanium complex, 142, see also 

[Ti(C 6H407)02F 

structure. 144
 
TGAlDTA,148
 
unit cell, 144
 
XRD,I49
 

Citric acid, 140, 147, 182 
Claussius-Mosotti equation, 576 
Clay-organic nanocomposites, 352, 353 
Clays. 304 

bio-nanohybrids, 370
 
cationic, 352
 
drug, 375
 
inorganic, 373
 
metal intercalated, 352
 
metal oxide-pillared, 370
 
mica-type, 370
 
montmorillonite, 371
 
organic nanohybrids, 352, 371
 
phyllosilicate,372
 
pillared, 373
 
smectite, 372
 
swelling mica-type, 370
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talc, 372
 
vermiculite, 372
 

Coagulation kinetics, 281-282
 
Coating solution, 412
 
Coefficicent of thermal expansion, 576, see also
 

thermal expansion coefficient
 
Coercive force, 195, 201
 
Cold isostatic pressing (ClP), 617
 
Collagen, 613
 

carboxyl group, 620
 
crosslinkage, 621-622
 
fibrillogenesis of, 614, 623
 
mass ratio, 618
 
swelling ratio, 624
 

Colloidal photonic crystals, 545
 
order/disorder, 552
 
synthesis, 545
 

Colloidal processing, 269, 290
 
Colloidal solutions, 91
 
Colloidal stability, 280
 
Colossal magnetoresistance, 108
 
Combustion, 70-71
 
Composite magnetic panicles, 205
 
Cornpositionallly different nanocomposltes,
 

343
 
Compound formation, 525
 
Compound precipitation method, 156, 157
 
Conducting polymers, 43
 
Conducting/semiconducting/insulating
 

nanocomposites, 358
 
Coprecipitation, 81
 
Critical current density (Je)' 596, 602
 
Critical temperature (Te) , 599, 603
 
Cross-linkage ratio, 622
 
Crosslinked composites, 622
 
Crosslinking, 440, 442, 445
 

agent, 621
 
dehydrogenative, 458
 

CRT displays, 430
 
Cryochemical, 78
 

processing, 78, 80, 103
 
synthesis, 77, 78, 80, 83, 112
 

techniques, 78
 
Cryocrystallization, 85, 87, 89, 91, 95, 97, 98
 

Cryodispersion, 83,84
 
Cryoextraction, 81
 
Cryogenic liquids, 84
 
Cryogranules, 81
 
Cryoimpregnation, 82, 122
 
Cryomilling, 83
 
Cryoprecipitation, 81, 82
 
Cryoprotectants, 86
 

Crystal growth,S 17
 
activation energy, 519
 

BCF theory, 521
 

defect formation, 519
 

diffusion coefficient,S 19
 
growth rate, 518
 

residence time, 519
 
spiral fashion, 52l
 

step, 520
 

surface growth, 518
 
Crystalline seeds, 345
 

Crystallization, 27, 345
 

Crystallographic symmetry, 573
 

CuO, plane, 596
 

Cupferron complexes, 42
 

Curing
 
thermal oxidation, 499
 

radiation, 505
 

CVD. 458, 483, see also Chemical vapor
 
deposition
 

Cyclic voltammograms, 687
 

D 

Debye length, x', 276, 278
 

Debye-Huckel equation, 278
 

Defects
 
formation, 412
 

prevention, 417
 

skill rupture, 414
 

skin tearing, 413
 

striation, 413
 

Dehalogenative coupling, 449
 

Dehydrometallation, 446
 

Dense membranes for oxygen transport, 641
 

Densification, 304, 345
 

Densification and nucleation, 313
 
Depolymerization, 459
 
Depth-sensing microindentation, 323
 
Devitrification, 79
 

Diamond, films by CYD, 534
 

Dichlorosilanes, 449, 462
 

Dielectric, 357
 

coefficient, 68
 
constant, 124, 175. 571, 580-581
 

losses, 574. 578
 
nanocomposites, 358
 

permittivity, 274
 

polarizability, 577-578
 

Dielectric materials, 139, 173, 571
 

barium titanate, 149, 173
 

calcium-based, 588
 
frequency dispersion, 575
 

lead-based, 579
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Dielectric properties, 571-572, 574
 
dipole, 574
 
ionic polarization, 574
 
loss factor, 577
 
in microwave frequency, 574
 
space charge, 574
 

Diethylborazine, 471
 
Differential mobility analysis (DMA), 260
 
Diffusion coefficient. 282, 529
 
Dimethyltitanocene, 435
 
Dion-Jacobson series, 383-384
 
Dipole-dipole interaction, 273
 
Direct casting, 290
 
Direct coagulation casting, 294
 
Dispersants
 

APA,181
 
for CMP, 395
 
KD-6,183
 

Dispersion stability, 397
 
Disproportionation reaction, 525
 
Dissolution-recrystallization mechanisms, 27,
 

32, 33, 52
 
Distributor, 643
 
DLVO theory, 280, 396
 
Drain casting, 290
 
DRAM, see Dynamic random access memory
 
Drug-clay
 

diphenhydramine hydrochloride. 375
 
5-fluorouracil. 375
 
hydralazine hydrochloride, 375
 

Dynamic light scattering, 176
 
Dynamic random access memory (DRAM),
 

394,715
 

E 

EDTA titration, I 82
 
Effective gate length, 402
 
Einstein relation, 289
 
Electrical double layer (EDL), 277-278
 
Electroceramic materials, 78
 
Electroceramic nanocomposites, 342, 356
 
Electrochemical cell, 13
 
Electrochemical performance, 118
 
Electrode materials, 115
 
Electrokinetic behavior, 397
 
Electroluminescence (EL), 221
 
Electron energy-loss spectroscopy (EELS), 698
 
Electrophoresis, 261
 
Electrosteric forces, 284
 
Electrostrictive, 68
 
Ellipsometry, 726
 
Embedded passives. 715
 

Entrapment-type nanocomposites, 342, 354
 
Epitaxial growth. 360
 
Epitaxy. 346
 

hetero-, 516
 
homo-, 516
 
molecular beam, 359
 
solid state, 346
 
vapor phase, 530
 

EXAFS, 726-727
 
Exfoliation, 384
 
Ethylene glycol, 28, 30. 43, 45. 50
 
Extractor, 643
 

F 

Feldspar gels, 346
 
y-Fe,Oj. acicular particles, 198
 
Ferrimagnetic and ferromagnetic membranes.
 

639
 
Ferrites. 68, 69
 
FeRAM, 154.714
 
Ferritin, 207
 
Ferroelectric, 357
 
Ferroelectric nanocomposites, 357
 
Ferroelectrics, 109
 
Ferroelectric properties or ferroelectricity, 154.
 

174
 
Ferroelectric thin films, 713
 

amorphous state, 728
 
chelate processes, 721, 726
 
crystallization, 728
 
enabling properties, 715
 
mixed metal precursors, 727
 
MOD processes, 722, 726
 
modeling of structure evolution, 734
 
by sol-gel processes, 720. 726
 
structure evolution, 725
 

Ferrofluids, 202, 357
 
Ferromagnetic fluid, 358
 
Fiber-reinforced composites, 317
 
Fibers, 315
 

hollow, 660
 
Kevlar, 332
 
periodically "holey", 558-559
 
Nicalon, Hi-Nicalon-S, 492
 
optical, 557
 
PCS, 495
 
SiC, 491
 
Si-C-O,492
 
silicon carbide, 491
 
Si-Ti-C-O,492
 
Tyranno, 330, 492-493
 

Fibrillogenesis. 614, 623
 

lm 

Fic 
Fill 
Fill 

Fiol
 
Flu:
 
FlU!
 
Fon
 

Fre,
 

Free
 
Fre<
 
Free
 
Free
 
F!11
 

Full 
Furr 

Funl
 

Gan
 
Gas
 
Gas
 
Gas
 
Gas
 
Gas
 
Gel
 
Gel
 
Gel
 
Gel;
 
Gen
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Fick's law. 225
 
Film formation, 422
 
Film growth, 517
 

amorphous, 515
 

Frank-van der Merwe (Layer), 512
 
Gibb's free energy, 514
 
polycrystalline, 515
 
single crystal, 515
 

Stranski-Krastonov (Island layer), 512
 
Volmer-Weber (Island), 512
 

Flory-Huggins parameter, 285
 
Fluid flow condition, 411
 
Fluorite-related oxides, 641
 
Forming techniques
 

colloidal, 290
 
direct coagulation casting, 294
 
drain casting, 290
 
freeze casting, 291
 
gel casting, 291
 

hydrolysis-assisted solidification, 291, 294
 
temperature induced, 295
 

Freeze-drying, 80, 82, 90-91. 93-100, 103, 106,
 
115,122-125
 

Freeze-drying method, 80
 
Freeze-drying synthesis, 85, 89, 110, J20, 121
 
Freezing, 78
 
Freezing-drying method, 108
 
FTIR. 167, 252
 

DRIFT,253
 
spectrum, 502
 

harium titanate, 186, 187
 
lithium niobate, 168
 

sodium niobate, 168
 
Full-width at half-maximum (FWHM), 175
 
Fumed silica hydrosols, 396
 

electrokinetics, 397
 
viscosity, 398
 
zeta potential, 397
 

Functionally graded materials, 322
 

G 

Garnets, 46-47, 50
 
Gas adsorption/desorption, 254
 
Gas filtration, 631
 

Gas flow, 523-524
 
Gas impingement flux, 523
 
Gas separation, 631, 632
 
Gel casting. 291-293
 
Gel strength, 291
 
Gel structure, 309
 
Gelation, 290, 291
 
Germanium propoxide, 306. 318
 

Gibh's free energy, 513
 
Gibbsite, 36
 

Glass and glass-ceramics, 681
 
Glutaraldehyde (GA), 623-624
 
Glycothermal, 36, 45. 49, 52
 

method, 47, 50
 
reactions, 2l1, 31, 37, 46, 48
 
synthesis, 47,52
 

Goethite, 198
 

Goldschmidt tolerance factor, 572
 
Graphitic carbons, 683-685
 
Grignard reactions, 450
 
Grinding, media, 69
 
Guinier's law, 245
 

H 

Hafnocene complex. 446
 
Hamaker constant, 274-276
 
HAPEX"',614
 
Heat of reaction, 344
 

Heisenberg anti ferromagnet, 3117
 
Helical relief stamps, 657
 
Hematite. 17
 
Hematite particles, 208
 
Heterostructure, 369
 
HF etch rate, 423
 

HgBa,Ca2CuP9' 609
 
Hierarchical porous structures, 654
 
High-density plasma chemical vapor deposition
 

(HDPCVD). 395
 
High energy spectroscopy, 250
 
High temperature superconductors (HTSCs),
 

595, see also Superconductors
 
crystal data, 598
 
crystal structure, 598
 
grain boundary, 600
 
irreversible fields, 60 I
 
oxygen deficiency, 601-602
 

physical properties, 599
 

YBa,Cu30 " 595, 715
 
Homogeneous gels, 345
 
Homogeneous nucleation, 513
 
Hot-pressing, 317
 
Hybridization, 370
 

with bioactive substance, 376-377
 
of LDH, 376
 

Hydridosilanes, 445
 
Hydrogen peroxide, 141, 163
 
Hydrolysis-assisted solidification, 291, 294
 

Hydrothermal
 
crystallization, 51
 
decomposition, 7
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electrochemicaJ method, J I
 

homogeneous precipitation, 11,12
 
mechanochemical process, 14
 
metal oxidation, 7
 
oxidation, 55
 
precipitation, 9
 
processing, 18
 
reaction, 27, 32, 35, 36, 47, 48,54
 
reactions, 8, 22, 24, 31, 40, 46, 52
 
sonochemical method,18
 
synthesis, 5, 6, 24, 31, 36, 47, 681
 

Hydroxyapatite, 613
 
collagen nanocomposites, 617
 

fibril growth, 624
 
long fibers, 625
 
strength, 624
 
TEM,616
 

collagen nanocornposite fibers, 623, 625
 
composite strength, 619
 

FTIR,620
 
Jong fibers, 623
 
nanocrystal,613-614
 
TGA,618
 
titration synthesis, 615
 

Hydroxy carboxylic acid, 140-142
 

Hydroxyl-free anatase, 39
 
Hydroxyl-free zinc oxide, 55
 

Ice sublimation, 94
 
Ilmenite, 7, 71
 

Imaging techniques
 
scanning electron microscopy, 238
 
transmission electron microscopy, 236
 

Initial deposition, 512
 

Integrated mechanical and thermal activation
 
(TMTA),67
 

Interaction energy, 273
 
Intercalation, 31, 54, 375
 

Li-GTC, 685
 
nanocomposites, 342, 349
 
nanoparticles, 385
 
5, I0, 15,20-tetra(4-sulfonatophenyl)
 

porphyrin, 377
 
ZnTPPC, 377
 

Interlayer dielectric (ILD), 395
 
International Union of Pure and Applied
 

Chemistry, 630
 

Inverse opals, 553
 
carbon, 555
 

in vitro, 614
 
in vivo, 614
 

Ion beam assisted deposition, 603
 

Ion exchange, 373-374
 
Ionic conductivity. 385
 

IR reflectivity, 579, 582-583
 
Iron-based oxides, 675
 
Iron particles, 199
 
y-Irradiation polymerization, 450
 
Isoelectric point (lEP), 279, 396
 

IUPAC classification, 632
 

K 

Kevlar fibers, 332
 

Knudsen number (K,), 523
 
Kramer-Kronig relation, 579
 
Krieger-Dougherty relation, 289
 
KSV theory, 520
 

K,[TiO(CP,),], 140
 
Kubelka-Munk function, 251
 

Kumata rearrangement, 448, 503
 

L 

Lactotitanium complex, 145
 

Lacunary phase, 98
 
Langevin equation, 196
 
Langmuir-Blodgett, 619
 
Layered nanocornposites, 350
 

Layered structure, 597
 
Leaching, barium ion, 182
 

Lattice matching, 516
 
Lattice vibration model, 574
 
Layered double hydroxide (LDH), 375
 

ATP, 380
 
bio system, 380
 

C60, 378
 
delamination, 378
 

DNA,380
 
electrophilic bromination, 379
 

inorganic system, 379
 
methotraxate, 381
 
organic system, 377
 

peroxotungstate. 379
 
structural properties, 376
 
vitamin, 381
 

Layered metal oxides, 382
 
CdS or cadmium sulfide, 385
 

organic-layered, 385
 
perovskite, 382
 
superconductors, 385
 
structural properties, 382
 

Lead-based microwave dielectric, 579
 

L
 
L
 

10
 

Li 
Li 
Li 

LA 
LA 
Ll 

M 
M 
M 
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Lead zirconium titanate, 722-725, see also PZT
 
Lifshitz theory, 276
 
Light emitting diode (LED), 218
 
Light scattering, 246
 
LiNb03, 161-162, see Lithium niobate
 
Li20-AIPrTi02-PzOs system, 681
 
Liquid crystal mesophases, 652
 
LISICON, 676
 
Lithium-ion batteries, 667
 

anode materials, 682
 
carbon-based, 683
 
nanocomposites, 692
 

carbonaceous materials, 683-684
 
cathode materials, 668, 672
 

LiCo02,668
 

LiCoxNil_xOz, 671
 
LiFePO., 675
 
LiMPO., 675
 
LiMn02, 672,674
 
LiMnp., 671-672,
 
LiNi02,670
 

electrolytes, 676
 
iron based oxides, 675
 
layered 02 structure, 673
 
svna, 699
 

Sn-Fe-C-based, 693
 
Lithium ion conductivities, 678
 
Lithium niobate, 161-170
 

crystallization, 169
 
electro-optic properties, 162
 

low temperature synthesis, 161
 
Raman spectra, 167
 
self-assembled inverse opal, 170
 
SEM,169
 
TGAlDTA,I64
 
XRD,166
 

Lithium titanium phosphates, 676-681
 
Lithium-vanadium oxides, 674-675
 
LiV02,674
 
Local oxidation of silicon (LOCOS), 40 I
 
Low-dielectric constant, 124
 
Luminescent materials, 105
 

M 

Macropores, 632
 
Maghemite (y-FeZ03) , 197
 
Magnetic, 357
 

dipole moments, 196
 
f1uid,202
 
interaction, 197
 
materials, 105, 107
 
particles, 193
 

Magnetic recording media, 197
 
Magnetic selectivity, 637
 
Magnetoresistance, 110
 
Magnetotactic bacteria, 207
 
Mean-free-path, 522
 
Mechanical alloying, 66-67
 
Mechanical grinding, 66
 
Mechanical properties, 304
 
Mechanochemical synthesis, 14, 65
 
Meso/microporous xerogel, 312
 
Mesopores, 632
 
Mesoporous carbon, 125,654
 
Metal-ceramic, 362
 
Metal-ceramic microcomposites, 316
 
Metal nanopowders, 83
 
Metal phases, 347
 
Metallodielectrics, 557
 
Metalorganic deposition (MOD), 605, 714, 722
 
Metalorganic precursors, 718
 
Metal/polymer nanocomposites, 83
 
Metastable compounds, 129
 
Metastable energy, 344
 
Metastable supercooled liquid, 88
 
Methotrexate, 381
 
2-Methoxyethanol process, 721, 723
 
Methyl acrylamide, 292
 
Mica-type clay, 370
 
Micro-Raman spectrometry, 325
 
Microcomposites, 360
 
Microemulsion method, 203
 
Microfiltration, 631, 632
 
Microhardness, 423
 
Microelectromechanical systems (MEMs), 714
 
Micropores, 632
 
Microporous, 634, 645
 
Microwaves, 56, 316
 
Microwave-assisted reaction system, 16
 
Microwave frequencies, 591
 
Microwave dielectrics, 571, 574
 
Microwave hydrothermal process, 16
 
Milling
 

attrition, 66
 
cryogenic, 83
 
mechanical, high-energy, 66, 694
 
planetary, 66
 
vibratory, 66
 
reaction, 69
 
Spex-type, 66
 

Mineralizers, 24, 52, 179
 
KOH,I79
 
tetramethlyammonium hydroxide, 179
 

Mixed ion-electron conducting, 641
 
Mixed-ligand precursors, 719
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Mixed proton- and electron-conducting hollow 
fibers, 660
 

MOCVD, 529, 605,716, 737, see also CVD
 
Modeling. 224
 
Molecular beam epitaxy, 359
 
Molecular engineering, 369
 
Molecular magnets, 107
 
Molecular precursors, 439, 482
 
Monodispersed particles, 23,47
 
Montmorillonite. 371
 
MoSi 2,533
 
Mossbauer signal, 88
 
Mullite, 307
 
Mullite composition, 343, 344
 
Mullite matrix, 318
 
Multicomponent materials, 314
 
Multifunctional porous ceramic membranes,
 

642
 
Multilayer ceramic capacitors (MLCCs), 173­


174
 
Multiphase materials304, 315, 322, 332
 
Miiller-Rochow process, 447
 

N 

NaNbO" 162-163
 
BET specific surface area. 166
 
Raman spectra, 167
 
synthesis flowchart, 164
 
TGNDTA,165 
XRD,165
 

Nanoceramic particulates, 394
 
Nanocomposite gels, 344
 
Nanocomposites, 304, 317, 342,454.617
 

anodes, 692
 
ceramic, 360
 
ceramic-ceramic, 360
 
dielectric, 358
 
electroceramics, 342, 356
 
ferroelectric, 357
 
layered, 350
 
SifriN,696
 

Nanocomposites of gels, 347
 
Nanocrystalline, 342
 
Nanocrystalline materials, 106
 
Nanocrystalline powders, 107. 116, 126,127
 
Nanofilters, 634, 635
 
Nanofiltration, 631, 632
 
Nanohybrids, 369-370
 

drug-clay, 375
 
host-guest, 371
 
inorganic-clay, 373
 
organic-clay, 371
 

structural properties, 370
 
Nanomaterials, 304, 327
 
Nanoparticles, 71-72,122,357
 

CdS, 385
 
modification, 173, 184
 
synthesis, 173. 184
 

Nanophase, 342
 
Nanopowders, 121, 128
 
Nano-sized Ti02, 53
 
Nanostructure, 311
 

bone, 614
 
Na2S,220
 
NASICON, 311, 386,675
 
Near net-Shape sintering, 318
 
Nicalon fibers, 482, 492
 
Niobium pentoxide (Nb20s), 161, 163
 
Nongraphitic carbons, 687
 
Nonhydrolytic sol-gel method, 39
 
Nonoxide ceramics, 315,440
 
Nonoxide composites, 444
 
Nuclear magnetic resonance (NMR), 143, 306.
 

422,681,726
 

BaTiO" 188
 
"C,497
 
'H,495
 
2'Si. 426, 447, 491, 497
 
Si02.426
 
solid state proton, 187
 

Nucleation, 512
 

o 
Optical fibers, 557
 

bicornponentSfil
 
dispersion, 560
 
nonlinearity, 560
 
photonic crystal, 559
 
SEM,559
 
spectral range, 560
 

Ordered mesoporosity, 652
 
Organic molecules, 348
 
Organic-perovskite hybrids, 386
 
Organometallic precursors. 440
 

vapor phase epitaxy, 530
 
Organosilanes, 439
 
Osteoblast, 617
 
Osteoclast, 621
 
Osteoclastic resorption, 614. 621
 
Osteoconductivity, 621
 
Osteogenesis, 617
 
Oxidation reaction, 525
 
Oxide-nonoxide, 359
 
Oxygen deficiency, 601-602
 

Pa 

Par 
Par 
Par 

Par 

Par 
Pas' 
PB( 
(Pb 
(Ph, 
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p 

PAGI method, 618
 
Particles
 

barium titanate, 173
 
chromium dioxide, 200
 
dispersion, 549
 
iron, 199
 
monodispersed colloidal spheres, 23,47,
 

547
 
nanocrystalline, 71
 
ordering, 547
 
packing, 548, 550
 
phosphors, 217
 
for photonics, 546
 
redispersible, 181
 
sedimentation, 548
 
size by DLS, 181
 
submicrometer, 176
 
surface modification, 217
 
synthesis, 218, 546
 
volume fraction, 399
 
zinc sulfide, 217
 

Particle analysis, 233
 
agglomerates, 247
 
absorption/emission, 250
 
diffraction and scattering, 238
 
FTIR,252
 
gas adsorption/desorption, 254
 
HRTEM,234
 
light scattering, 246
 
SAXS, 243
 
SEM,234
 
TEM, 234, 239
 
TiOz,244
 
ultrasound method, 253
 
x-ray diffraction, 238
 

Particle shape, 236
 
Particle synthesis, 546
 
Particle-particle interactions
 

Debye, 273
 
dipole-dipole, 273
 
energy, 279
 
Keesom, 273
 
London, 273
 

Particle size, 234, 237
 
sedimentation, 259
 
sieving, 260
 

Particulate-reinforced materials, 315
 
Passivating agent layer or PAL, 175
 
PBC theory, see Periodic bond chain theory
 
(Pb,Ca,_,)(ClIo 33Nbo61)O" 584-585
 
(PbosClIos)(Feo.sTlIo.s)O,
 

dispersion parameter, 583
 

IR reflectivity, 582-583
 
loss quality, 582
 
Qf, 582
 
XRD pattern, 579
 

Pb-metal organic precursors. 720
 
PbZrO,-PbTiO, (PZT), 714
 
PCS-PVS, 503, 504
 
Periodic bond chain (PBC) theory, 519, 521-522
 
Permeability, 630
 
Pennselectivity, 630
 
Perovskite ceramics, 571, 642, 714
 

ABO"572
 
crystal structure, 572-573
 
layered metal oxides, 382
 

Percxotitanium complex, 141
 
Pervaporation, 631
 
pH, solution, effect on particle size, 177
 
Phasediagram of water, 94
 
Phase transition, 184
 
Phenolic resin infiltration, 319
 
Phosphors, 217
 

for CRT, 219
 
surface modification, 217, 220
 
synthesis, 217
 
thin films via CVD, 537
 
ZnS,2l7
 
ZnS:Ag,CI, 218
 
ZnS:Cu,CI, 218
 
ZnS:Mn, 218,537
 

Photo intensity. 431
 
Photo-irradiation, 423
 

ozone generation, 434
 
Photoactive membranes, 646
 
Photocatalytic properties, 645
 
Photoluminescence, 217, 223
 
Photonic band gap, 546
 
Photonic crystals, 543
 

binary and anisotropic, 554
 
carbon, 557
 
dispersion, 560
 
optical fibers, 557
 
order/disorder, 555
 
photonic band gap, 555
 
polymers, 557
 
titania, 556
 

Photoresist layers, 413
 
Pillared clays, 349, 373
 
Pillaring, 350, 373-374
 
Plasma enhanced tetraethylorthosilicate
 

(PETEOS), 395,397
 
PMMA, see Polymethylmethacrylate
 
PMS to PCS, 499
 
Poisson-Boltzmann equation, 278
 
Polarizabilities, 585
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Polishing rate, 396,400, see also Removal rate 
Polyborazine, 493 
Polyborosilazanes, 476 
Polyborosilylcarbodiimide, 478 
Polycarbosilane, 306, 447, 449, 491 

oxidation cured, 492, 499 
Polycarbosilazanes, 465 
Polydimethylsilane, 442, 498 

pyrolysis, 500 
TGA,498 

Polylactide,614 
Polymer 

additives, 181
 
blend, 494-495
 
crosslinking, 440, 442
 
dispersants, 285
 
electrolytes, 286
 
infiltration pyrolysis (PIP), 493
 
matrix. 175
 
organosilicon, 439
 
PCS-PVS, 503
 
polycarbosilane (PCS), 495
 
polymethylsilane (PMS). 495-498
 
polyvinylsilane (PVS). 500-503
 
precursors, 494
 
pyrolysis, 439
 
spheres, 547
 
synthesis, 439
 

Polymerization 
ammonolysis, 455. 460, 462 
dehydrocoupling, 447, 459, 463. 469 
hydrosilylation, 452, 459 
PI-catalyzed, 451 
ring opening, 447, 453, 464 

polymethylmethacrylate (PMMA). 560 
Polyol process, 28, 56, 205 
Polysilanes, 442 
Polysilazanes, 306 
Polysilylcarbodiimine, 442 

boron-modified, 478-480
 

TGA.481
 
Polyvinyl silanes 

applications for ceramics. 503 
ceramic yield, 50 I 
FfIR.502 

Polyvinylpyrrolidone (PVP), 400 
Polyvinylsilazanes, 459, 474 
Pores, 3-0 connectivity, 580 
Porosity. 235, 311 

and dielectric constant. 580
 
mercury porosimetry, 257
 
sintering temperature, 581
 

Porous ceramics, 123, 124, 125 
Porous glass, 312 

Porous matrix, 82 

Powder-in-tube method. 608 
Powders 

barium titanate or BaTiOJ• 174 
BET surface area analysis. 255 
carbide. 67, 71 
CeO,. 242 
Ce0 7ZrO.]O,. 240 
characterization, 233-261 
contamination, 67 

Cr,O].73 
ideal,18 
imaging techniques, 233 
inorganic, 4 
magnetic, 71 
nanoagglomerated, 71 
nitride. 67 
Pb(Mglf]Nb2!3)O].68, see PMN 
PMN, 68. see Pb(MglI]Nb2l])O, 

preparation, 4-5 
sedimentation, 259 
TGAfDTA, 258 
TiC, 71. see titanium carbide 
titanium carbide, 71, see TiC 
tungsten carbide, 71 
ultrafine, 71 
Zinc oxide (ZnO), 72 

Power source, 668 
Precursors for ceramics. 439, 526 

in ALD, 538 
borazine based, 468 

metalorganics, 718 
mixed-ligand, 719 
polyborosilazane, 472 
polysilazanes, 472 
quaternary Si-B-C-N, 467 
silicon carbide, 442 
silicon nitride, 454 
silicon nitride/silicon carbide, 455 

Precursor manufacturing, 491 
Primary minimum, 282 
Printed circuit board or PCB, 175 
Processing 

mechanochemical, 65 
sol-gel, 174. 422, 681. 713 
temperature, 66 

Profilometry, 726 
Promoting turbulence, 657 
1,3-Propanediol. 723 
Pseudomorphism, 33 
Pseudoplastic, 288, 397 
Pulsed laser deposition (PLD), 605 
Pyrochlore, II I 
Pyroelectric response, 716 

Ir 

Py 
Pyl 
PZ 

Quat 

Radial 
Ramar 

effi 
sea 
spe 
spe4 

Rapid d 
Rare ea 
Reactioi 
Reaetior 
Reactive 
Reactive 
Recharg, 
Redisper 
Reductic 
Reductiv 
Reflectic 
Reflux tl 
Refract;' 
Refracto 
Remnam 
Remnam 
Removal 

Residual 
Resin ttl 
Reversit 
Reversic 
Reynold 
Rheolog 
Ring op 
Ruddles 
Rutile, ~ 

XRI 

Schertei 
Screw d 
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Pyrolitic degradation, 439
 
Pyrolysis, 491,525
 
PZT, 722, 727
 

coatings, 413, 714
 
films, 716-720, 729
 
SEM,733
 

Q 

QUality factor (00, 571
 

R 

Radial distribution function, 556
 
Raman
 

effect, 327
 
scattering, 306
 
spectra, 167
 
spectroscopy, 332, 425
 

Rapid tbermal annealing (RTA), 724
 
Rare earth manganites, 120
 
Reaction kinetics, 526
 
Reaction milJing, 69
 
Reactive electrode submerged arc, 14
 
Reactive ion etching, 402
 
Rechargability, 671
 
Redispersibility, 182
 
Reduction reaction, 525
 
Reductive coupling, 444
 
Reflection, 432
 
Reflux treatment, 491
 
Refractive index, 429, 432
 
Refractories, 126
 
Remnant coercive force, 195
 
Remnant magnetization, 195
 
Removal rate, 396,400-401, 405, see also
 

Polishing rate
 
Residual carbon, 167
 
Resin transfer molding, 477
 
Reversible capacity, 689-690
 
Reversible transfer reaction, 525-526
 
Reynolds number, 524
 
Rheology, 286, 397
 
Ring opening polymerization (RaP), 453
 
Ruddlesden-Popper phases, 383
 
Rutile, 71
 

XRD,244
 

s 
Scherrer equation, 176, 241
 
Screw dislocations, 521
 

Secondary minimum, 282
 
Seed crystals, 49
 
Seeding, 359
 

Selected area electron diffraction (SAD), 616
 
Selective chemisorption, 646
 
Self-assembly process, 615
 

Self-organization process, 614, 617-618, 619
 
Self-propagating reaction, 70
 
Shallow trench isolation (STI), 395, 401
 
Shear strain, 287
 
Shear stress, 287
 
Si-based nanocomposites, 694
 
Si-B-C-N, 441, 467
 
SiC, 496
 
Si-C arrangement, 447
 
Si-C-B-N, 494, 499
 

TEM,500
 
tensile strength, 499
 

Si-(C;C). units, 452
 
Si-C-N
 

composites, 456-457
 
phase diagram, 467
 

Si-C-O,412
 
SiC/SiC composites, 500
 
SiC- Si3N., 455, 491
 
Sieving, 260
 
Si-H group, 496-497
 
Silanes
 

crosslinking, 440, 442
 
CVD,526
 
dehydrocoupJing, 443, 446
 
hydrosililation, 443
 
polymerization, 439
 
reductive coupling, 444
 
vinyl, 500
 
vinyl dichloro, 501
 

Silazanes, 458
 
Silica
 

dehydroxylation in, 732
 
electrokinetics of, 397
 
hydrosol, 396-397
 
microsphere, 397
 
photonic crystals, 555
 
silicon ion dissolution, 400
 
surface modification, 400
 
suspension, 397
 
zeta potential, 397
 

Silica films, 422
 
by ALD, 538
 
by CVD, 526-527
 
electron diffraction pattern, 434
 
Raman spectroscopy, 425
 
rearrangement, 427
 

Silica-sodalite, 28
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Silicates, 309
 
Silicon carbide (SiC), 491
 
Silicon nitride (Si3N.), 403, 454, 493-494
 

CVD, 526-527
 
Silyl radicals, 498
 
Silylene acetylene, 453
 
SIMS, 726
 
Simulate body fluid (SBF), 620
 
Simultaneous densification and crystallization,
 

344
 
Single phase, 342
 
Single-phase gels, 344
 
Si-O-Si bonds, 425
 
Si/SiC, 699
 
svna, 699
 
SiffiN,694
 

cell potential, 697
 
electron energy-loss spectroscopy, 698
 
specific capacity, 696
 
TEM,698
 
XRD,696
 

Skin rupture, 414
 
Slow coagulation, 283
 
Small angle x-ray scattering (SAXS), 243,247,
 

726
 
Smectite, 372
 
Smoluchouski theory, 281
 
SnO,692
 
Sol-gel, 304-305, 309, 313-314, 318, 322
 

barium titanate coating, 222
 
coating
 

barium titanate, 222
 
cellular structure, 415
 
ferroelectrics, 726
 
optical micrograph, 417
 
thick film limit, 415
 

compositionally different composites, 343,
 
346
 

method, 156
 
nanocomposites, 342-343
 
nonhydrolytic, 39
 
nonoxide, 466
 
processing, 174,422,713
 
sol particles, 374
 
synthesis, 681
 
thin films, 713
 

Solid electrolyte, 686
 
Solid state ionics, 115
 
Solid state synthesis, 677
 
Solution sol-gel, 342
 
Solvotherrnal
 

crystallization, 31, 51
 
dehydration, 31, 32, 34, 35
 
method,22
 

oxidation, 31, 55
 
reaction, 22, 50, 54
 

SnOz, see Tin oxide
 
Specific capacity, 687, 696
 
Specific surface area, 185
 

equivalent diameter, 166
 
Spectroscopic analysis, 238, 250
 

FT-IR,252
 
high-energy, 250
 
ultrasound, 252
 
UV-Vis, 250
 

Spex mill, see also Vibratory mill, 66
 
Spherosil, 248
 
Spin coating, 411
 
Spin speed, 412
 
SQUIDS, 595, 605
 
SrTiO), 151, 153, see also Strontium titanate
 

photocatalytic acitiviy, 152
 
SEM, 152, 154
 
specific surface area, 153
 
thin film microstructure, 735
 
XRD,153
 

SrBizTaz09(SBT), 714
 
Stability diagram, 284
 
Stabilization
 

depeletion, 286
 
electrostatic, 283, 396
 
electrosteric, 284
 
steric, 285
 

Static charge, 434
 
Steric forces, 284
 
Steric stability, 285
 
Steric stabilizers, 286
 
Stranski-Krastonov growth, 512
 
Striation, 413
 
Strontium titanate, 734, see also SrTiO,
 
Structrual ceramic nanocomposites, 343, 359
 
Structurally different sol-gel nanocomposites,
 

345
 
Sublimation, 95
 
Substrate, 411, 516
 
Subthreshold drain current (L), 402
 
Sulfo-succinimidyl-4-0-(4,4'-dimethoxytrityl)­

butyrate (S-SDTB) method, 622
 
Superconducting/ferroelectric, 357
 

nanocomposites, 358
 
Superconductivity, 112
 
Supercondcutors, 119,637, see High
 

temperature superconductors
 
high temperature, 595
 
nanohybrids, 386
 

Superlattice devices, 358
 
Superrnicropores, 632
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Surface
 
acoustic wave transducers, 161
 
area analysis, 255
 
area equivalent particle size. 166
 
charge, 279
 
coating. 221
 
diffusion, 517
 
electrical resistance, 431
 
growth, 517
 

adsorption/desorption, 518, 520
 
K-faces, 521
 
ledge-kink, 520
 
S-faces, 521
 

modification
 
coating, 221
 
coefficient of concentration efficiency
 

(CCE),228
 
concentration gradient, 226
 
dopant concentration, 228
 
etching, 224
 
modeling, 224
 

potential, 277
 
reaction, 518
 

Surface tension, 414
 
Surface traction, 415
 
Surface-to-surface separation distance, 399
 
Surfactant, 395
 
Synthesis
 

ambient condition, 175
 
environmentally benign, 139
 
flame spray pyrolysis, 243
 
integrated mechanical and thermal
 

activation, 67, see IMTA
 
low temperature, 174
 
mechanochemical, 65-71
 
solid state, 66
 

Synthetic opal, 362
 
System on packaging (SOP), 175
 

T 

Tailoring of porosity, 648
 
Ta,O, films, 422
 
TCF, 576, see also Temperature
 
TCK, 576. see also Temperature
 
TCO, see Tin-based amorphous composite
 

oxide
 
TEOS (tetraethoxy silane), 422
 
TEM, see Transmission electron micrographs
 
Temperature
 

coefficient of dielectric constant (TCK), 576
 
coefficient of resonant frequency (TCF),
 

571, 576, 587
 

vial. 70
 
Temperature induced forming. 295
 
Temperature programmed reaction (TPR), 258
 
Templates, 652
 
Tetrachlorodimethyldisilane, 447
 
Tetragonali~, 175, 184, 188
 
TGNDTNDSC, 259
 
Thermal decomposition, 100
 
Thermal expansion coefficient. 576. see also
 

Coefficient of thermal expansion
 
Thermal rearrangement reaction, 448
 
Thermal treatment, 424, 427
 
Thermocapillary convection. 414
 
Thermolysis, 440
 
Thin films, 416. 421. 537
 

by ALD, 537
 
II-VI compound, 537
 
deposition, 723
 
ferroelectric, 713
 
firing, 724
 
fluorides, 537
 
nitrides, 537
 
oxides, 537
 
phosphors. 537
 
silica. 425
 

Thioacetamide. 220
 
Ti-acetic acid. 140
 
TiB,.695
 
Ti-based oxides. 139
 
[Ti(C6H407)O,P, 142. see
 

Citratoperoxotitanium complex
 
TiN, 694-695
 
TiN film. 538
 

SEM.539
 
XRD, 539, 696
 

Tin-based amorphous composite oxide (TCO).
 
692
 

Tin oxide. 429-430. see SnO,
 
TiO,. 28, 39-41, 44,53. 147, 174. 556
 
Ti(OPri)4' 140, 717
 
Titania, see TiO,
 
Titanim alkoxides, 717
 
Titanium chloride, 140. 176,536
 
Titanium complex, 139
 

water soluble, 142
 
Titanium hydroxide, 141
 
Titanium oxides. 139, see also TiO,
 
Titanium sulfate, 140
 
Titanocene, 445
 
Ti(S04),' 140
 
Titanium tetraisopropoxide, 140, 717
 
TI-Ba-Ca-Cu-O system. 609
 
Transmission electron micrographs (TEM)
 

Si0,lSnO" 423
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SiffiN, 697-698
 

Transport phenomena, 527
 

in CVD, 528
 

Trtbutylborate, 306
 

Tributylphosphate, 306
 

Two-step infiltration process, 319
 

Tyranno SA3 fiber, 330, 492-493
 

u 
ULSI,395
 

Ultrafiltration, 631, 632
 

U1tramicropores, 632
 

Ultramicroporous, 648
 

Ultrasound method, 253
 

UV radiation, 495-496
 

UV-vis spectroscopy, 250
 

v
 
Vacuum science, 522
 

Van der Waals
 

energy, 277
 

force, retardation of, 27 I, 276
 

equation of state, 272
 

Varistor ceramics, 126
 

Vermiculite, 372
 

Vial temperature, 70
 

Viscosity, 287
 

Viscous behavior
 

Bingham plastic, 288
 

Newtonian, 288
 

pseudoplastic (shear thinning), 288
 

shear thickening (dilatant), 288
 

viscoelastic, 288
 

Visual display terminal, 428
 

Vitrification, 88
 

w 
Water adsorption isotherms, 35 I
 

Water soluble titanium complex, 140
 

citratoperoxotitanium, 145
 

lactotitanium complex, 145
 

structure, 144
 

Woven fibers, 322
 

Within-wafer nonuniformity (WIWNU), 400
 

Wurtz-type reaction, 443
 

Wurtz-like condensation, 449
 

x
 
X-ray diffraction (XRD), 176, 238, 240
 

Bragg's law, 240
 

Ceo7ZrO,o" 240
 
crystallite size, 176,241,404
 

diffraction line profiles, 239
 

LiTIiP04)3,681
 

(PbOo,Cao,)(Feo,Tao,)Ol' 579
 

TiN,694
 

ZnO/SiO,,244
 

X-ray fluorescence (XRF), 250
 

X-ray photoelectron spectroscopy (XPS), 250
 

y 

Y-Ba-Ca-Cu-O system, 595, 600-601
 

phase diagram, 604
 

peritectic reaction, 602
 

YBa,CuP7 wires, 605
 

Yttria-stabilized zirconia, 603
 

films, 532
 

Young's equation, 513
 

z 
Zeolite
 

inorganic nanocomposites, 355
 

membranes, 648
 

organic nanocomposites, 355
 

structures, 650
 

Zero point of charge (ZPC), 552
 

Zeta potential, 279, 397
 

Zinc oxide, 128, 25 I
 

hydroxyl-free, 55
 

Zinc SUlfide, 217
 

Zirconates, 309
 

Zirconia, 11,38,51,53,311,320,533
 

Zirconiurn-i-propoxide, 306, 320
 

Zirconocene, 446
 

z-o, powders, 11
 




