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Index

a
absolute adsorption 600
acetylacetonate 107
4,4′,4′′,4′′′-(adamantane-1,3,5,7-
tetrayl)tetrabenzoic acid (H4ATB) 293

adsorption
– enthalpy
– – calorimeter 591
– – estimations 591
– – ligand functionalization 595
– – probing open metal sites 592
– – structure transitions 596
– high pressure adsorption
– – absolute adsorption 600
– – Gibbs excess adsorption isotherms 600
– – gravimetric technique 598
– – manometric method 598
– – surface excess 598
– – total adsorption 600
– molecular simulation
– – adsorbent/adsorbate interactions 774
– – extended charge equilibration PQeq

strategy 774
– – force field 774
– – GCMC,see grand canonical Monte Carlo

(GCMC) simulations
– – LJ parameters 774
– – Monte Carlo simulations 773, 774
– – rationalization 780
– and NPD
– – redox processes 713
– – adsorption chamber 709
– – Co2(m-dobdc) 711, 712
– – Co2(dobdc) 711
– – Cu3(btc)2 710
– – Fourier map analysis 710
– – hydrogen and methane adsorption 709
– – neutron scattering properties 709

– – NOTT-101 material 712
– – research reactors 709
– – spallation sources 709
– – X-rays scattering 709
– porosity, see porosity determination
– and powder XRD
– – acetylene 700
– – Co(BDP) 704
– – CO2 and CH4 mixtures 702
– – Co2(dobdc) 708
– – CPL-1 697, 699
– – DUT-8(Ni) 705
– – ELM-11 700
– – large pore (lp) 702
– – methanol adsorption isotherm 699
– – micropores 699
– – MIL-53(Cr) 699, 701
– – MIL-53(Fe)–X 703
– – narrow pore (np) 702
– – NOTT-300 707
– – rigid/flexible MOFs, pores of 709
– – single crystals 708
– – structural transformation 708
– – synchrotron radiation 699
– – 3rd generation PCPs 698
– sample preparation 576
Ag(TCNQ) 448
Al2(OH)2(H2TCPP)] (Al-PMOF) 117
alkaline-earth metal based MOFs (AE-MOFs)
– advantages 73, 93
– linkers
– – carboxylate-based linkers 75
– – participating linkers 75
– – phosphonate and sulfonated linkers 75
– – role 75
– properties and applications 86
– – catalysis 93
– – gas-adsorption and separation 86, 89
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alkaline-earth metal based MOFs (AE-MOFs)
(contd.)

– – luminescence-based chemical sensing
94

– – proton and ionic conductivity 96, 97
– – selected physical 87
– structures
– – barium 84
– – beryllium 76
– – calcium 80
– – factors 85
– – magnesium 77
– – organic linker(s), shape and size of 85
– – strontium 82
– – synthetic parameters 85
– synthesis
– – hydrothermal 74
– – ionic liquids 75
– – ionothermal 74
– – solvothermal 74
aluminium
– annual production 105
– low toxicity 105
– properties 106
– structures 119
– synthesis 119
aluminium fumarate 126, 825
amino-MOFs 128, 129, 139, 347, 351, 367,
372, 388–396, 412, 415, 437, 503, 534, 543,
623, 662, 743

3-aminopropyltrialkoxysilane (APS) 361
angular-dispersive diffraction (ADXRD) 732,
733

atomic force microscopy (AFM) 536, 754
atomic layer deposition (ALD) 166
atropisomery 402
automated assembly of structure building unit
(AASBU) approach 771

Avrami-Erofe’ev model 735, 742
azolates 309, 310

b
Basolite A520 825
1,4-benzenedicarboxylate (BDC) 139
benzenedicarboxylic acid 115
5,5′,5′′,5′′′,5′′′′sit,5′′′′′-((benzene-1,2,3,4,5,6-
hexaylhexakis(methylene))hexakis(oxy))-
hexaisophthalic acid (H12PHHI) 303

1,2,4,5-benzenetetracarboxylic acid (H4btec)
94

1,3,5-benzenetribenzoic acid (btb) 76
4,4′,4′′-benzene-1,3,5-triyl-tribenzoic acid
(H3BTB) 291

5,5′,5′′-((benzene-1,3,5-tricarbonyl)tris
(azanediyl))triisophthalic acid (H6TPBTM)
299

4,4′,4′′-(Benzene-1,3,5-triyl-tris(benzene-4,1-
diyl))tribenzoic acid (H3BBC) 291

5,5′,5′′-((((benzene-1,3,5-triyltris(benzene-
4,1-diyl))tris(ethyne-2,1-diyl))-tris(benzene-
4,1-diyl))tris(ethyne-2,1-diyl))triisophthalic
acid (H6BHEHPI) 300

5,5′,5′′-(benzene-1,3,5-triyltris(buta-1,3-
diyne-4,1-diyl))triisophthalic acid (H6BHEI)
300

4,4′,4′′-(benzene-1,3,5-triyltris(ethyne-2,1-
diyl))tribenzoic acid (H3BTE) 291

5,5′,5′′-(((benzene-1,3,5-triyl-tris(ethyne-2,1-
diyl))tris(benzene-4,1-diyl))tris(ethyne-2,1-
diyl))triisophthalic acid (H6TTEI) 300

6,6′,6′′-(benzene-1,3,5-triyl)tris(2-naphthoic
acid) (H3BTN) 292

3,4,3′,4′,3′′,4′′-benzo[18]annulenehexabenzoic
acid (H6PhTHBA) 301

benzoic acid 163
beryllium 86
9,9′-([1,1′-biphenyl]-4,4′-diyl)bis(9H-
carbazole-3,6-dicarboxylic acid)
(H4BBCDC) 297

9,9′,9′′,9′′′-([1,1′-biphenyl]-3,3′,5,5′-
tetrayl)tetrakis(9H-carbazole-3,6-
dicarboxylic acid) (H8BTTCD) 302

1,12-bis(3′,5′-bis(hydroxycarbonyl)phen-1′-
yl)-1,12-dicarba-closo-dodecaborane
(H4CBI) 295

5′,5′′-bis(4-carboxyphenyl)-2′,2′′-diethoxy-
[1,1′3′, 1′′3′′, 1′′′-quaterphenyl]-
4,4′′′-dicarboxylic acid (H4CQDA-OEt)
296

5,5′-((2,2-bis((3,5-dicarboxyphenoxy)methyl)
propane-1,3-diyl)bis(oxy))diisophthalic acid
(H8TDM) 302

2,2′-bis(diphenylphosphino)-1,1′-binaphthyl
(BINAP) 405

bismuth tri- and tetraarylcarboxylates 744
“bottom up” approach 771
Brönsted acidic ionic liquid (BAIL) 650
Bragg reflectors 540
Bragg stacks (BSs) 540
Brunauer–Emmett–Teller (BET) surface area
49, 159

c
carbon nanoparticles 494
carboxylate-based linkers 75
carboxylic functional groups (CFGs)
167
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5′-(4-carboxyphenyl)-[1,1′3′,1′′-terphenyl]-
3,3′′,5,5′′-tetracarboxylic acid (H5PTPCA)
298

chain-based pillared-column frameworks
324

charge-coupled detector (CCD) 745
charge-density wave (CDW) 206,
436–438

china lantern’ complex 438
and chromatography
– – analytical separations 410
chiral linker systems
– amino acids
– – azides with alkynes 391
– – chir-H2bpdc 389
– – chiral pool 388
– – cyclization reaction 390
– – electrophilic properties 391
– – enantiopure derviates 391
– – naphthalene tetraacetic acid 390
– – natural 𝛼-amino acids 388
– – peptides 389, 392
– – Schiff base derivates 391
– – single 𝛼-amino acids 388
– axial chirality
– – arylboronic ester 402
– – atoms 401
– – atropisomery 402
– – BINAP 406
– – BINOL 402, 405, 408
– – biphenyl- and binaphthyl-derivates

401
– – bromine groups 405
– – calixarenes 408
– – chiral pool 401
– – CMOF-4b 404
– – enantiopurification 401
– – isophthalic acid derivate 404
– – multidentate linkers 405
– – rigid backbone 407
– – rotamers 402
– – tetra-bromide precursor 404
– – tetracarboxylic acid 407
– central chirality 401
– enantioselective separation and

chromatography
– – analytical separations 409, 410
– – GC 410
– – HPLC 410
– – preparative separations 409, 413
– – simulation 414
– natural sources 396
– rigid linkers 397
– salen linkers 399

chiral separation 524
chirality 387
clays 105
cluster-based networks 318
CMOFs 359
3-c net 9
Co-por-2 ligand 357
Co4O(pz)6 clusters 322
commercially available MOF 825
confocal fluorescence microscopy (CFM)
811

continuous wave (CW) 629
coordination network compounds (CNCs)
795

coordination sequence 24, 25
Copper(II)-benzene-1,3,5-tricarboxylate
(Cu-BTC) 554

CPM-99 159
cross polarization (CP) 609
crystalline nanoparticles 495
crystallisation
– atomic force microscopy 754
– crystalline intermediate phases 759
– defects, MOF 796
– electrospray ionisation mass spectrometry

758
– HKUST-1 757
– in situ diffraction
– – ADXRD 733
– – CAU-1-(NH2) 743
– – CAU-1-(OH)2 743
– – diffraction data measurement 731
– – EDXRD, see energy-dispersive diffraction

(EDXRD)
– – kinetics 734
– – MOF-74 739
– – monochromatic X-rays 745
– – SAXS 734
– – SAXS/WAXS 746
– large image-plate detectors 759
– light scattering 749
– MIL-101 760
– MOF, solvothermal synthesis of 731
– multi-technique analyses 759
– NMR spectroscopy 751
– PDF 760
– polycrystalline powders 730
– Raman scattering 760
– SAMs method 757
– small-angle neutron scattering 760
– small-angle X-ray scattering 731
– solvothermal conditions 729
– UiO-66 759
– vibrational spectroscopy 750
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crystallisation (contd.)
– XAFS 753
– zeolite 730
Cu-BTC (HKUST-1) pellet 567
cuboctahedral (cuo) 61, 64
cyclohexane 355

d
deconstruction of MOFs 8
defect-linker (DL) 796, 807
density functional theory (DFT) 159, 587,
668

DFT/GCMCmethod 588
4,4′,4′′,4′′′-((1E,1′E,1′′E,1′′′E)-((R)-2,2′-
diethoxy-[1,1′-binaphthalene]-4,4′,6,6′-
tetrayl)tetrakis(ethene-2,1-diyl))tetrabenzoic
acid (H4BNETBA-OEt) 297

diethylenetriamine (DETA) 361
diethylformamide (DEF) 359, 471
diffuse reflectance infrared fourier transform
spectroscopy (DRIFTS) 166, 664

N,N-diisoprpopylformamide (DIF) 78
dimethylformamide (DMF) 146, 471
4,4′-((1E,1′E)-(2,5-dimethoxy-1,4-
phenylene)bis(ethene-2,1-diyl))dibenzoic
acid (H2PVDC) 289

4,4′-((2,5-dimethoxy-1,4-
phenylene)bis(ethyne-2,1-diyl))dibenzoic
acid (H2DMBDA) 289

1,4-dioxido-2, 5-benzenedicarboxylate
(DOBDC) 144

dithieno[3,2-b +
2′,3′-d]thiophene-2,6-dicarboxylate
(DTTDC) linker 163

ditopic linkers 288
– H2CONQDA 288
– H2DMBDA 289
– H2HHTFDA 288
– H2POMDA 289
– H2PVDC 289
– H4DH11PhDC 288
DMOF, basic-hydrophobic balance 365
dodecatopic linkers
– H12PHHI 303
– H12TDDPB 303
DUT-6 278, 291, 470
DUT-11 32
DUT-32 614
DUT-49 65, 66, 279, 297
DUT-67(Zr) (Dresden University of
Technology-67) 832

dye sensitized solar cells (DSSCs) 179
dynamic nuclear polarization (DNP) 377, 610

e
edge-transitive nets 27
electron nuclear double resonance (ENDOR)
spectroscopy 629

electron paramagnetic resonance (EPR)
spectroscopy

– crystalline powders 635
– CW EPR 629
– ENDOR 629
– ESEEM 629
– ESEEM 636
– free radicals, linker based 651
– inorganic radicals (NO, O2− ) 652
– magnetic resonance condition 629
– MOF, see metal organic framework (MOF)
– nitroxide radicals 651
– paramagnetic species 629
– principles of 630
– pulsed ENDOR spectroscopy 637
– S = 1/2 and I = 1/2 model system 636
– Schrödinger equation 631
– spin Hamiltonian formalism
– – electron Zeeman interaction 631
– – hyperfine interaction 633
– – nuclear quadrupole interaction 635
– – nuclear Zeeman interaction 632
– – phenomenological second-rank tensors

631
– – zero-field splitting 634
– TMI
– – Co2+ 650
– – Cr2+ 648
– – Cu2+ 644
– – paramagnetic 3d 650
– – Ti3+ and V4+ 646
– X-band experiments 629
electron spin echo envelope modulation
(ESEEM) 629, 636

electron spin resonance (ESR) spectroscopy
629

electron Zeeman interaction 630, 631
energy dispersive X-ray spectroscopy (EDS)
812

energy-dispersive diffraction (EDXRD)
– advantages 732
– bismuth tri- and tetraarylcarboxylates 744
– Bragg equation 732
– CAU-n family 742
– chalcogenide materials 733
– Cu(II) phosphonatoethanesulfonates 742
– Daresbury SRS 733
– DESY facility 733
– disadvantage 732
– HKUST-1 736
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– lanthanide phosphonatobutanesulfonates
742

– MIL-53(Fe) 737
– MOF-14 739
– neb phase 742
– UiO-66 744
– ultrasound, implementation of 744
– zeolite 733
– ZIF-8 740
– zirconium fumarate MOF 741
ESEEM spectroscopy, see electron spin echo
envelope modulation (ESEEM)

5,5′,5′′,5′′′-((ethene-1,1,2,2-tetrayltetrakis
(benzene-4,1-diyl))tetrakis(ethyne-2,1-
diyl))tetraisophthalic acid (H8TDPEPE)
302

4′,4′′′,4′′′′′,4′′′′′′′|-(ethene-1,1,2,2-
tetrayl)tetrakis(([1,1′-biphenyl]-4-carboxylic
acid)) (H4ETTC) 296

ethylene diamine (ED) 361
European Synchrotron Radiation Facility
(ESRF) 746

ex situ methods 691
extended organic linkers
– binding sites 285
– construction 283
– core unit 283
– designing linker synthesis 280
– ditopic 285
– extending units 283
– hexatopic 298
– octatopic 301, 302
– pentatopic 298
– tetratopic 293
– tritopic 289
extended X-ray absorption fine structure
(EXAFS) 714

– clusters 715
– CPO-27(Ni) 715
– crystallisation 753
– Cu atoms 714
– defects, MOF 812
– DUT-8(Ni) 717
– fit parameters 720
– HKUST-1 716
– K2PtCl4 and UiO-66 - NH2 721
– O2-loaded, pre-edge data 720
– parameter values 723
– post-activation data 723
extrusion
– advantages 562
– Caleva Mini Screw Extruder 563
– Cu-BTC 564
– extrudates 562

– MOF monoliths 563
– process 563
– STYs 563, 565
– synthetic approach 563
– twin screw extruder 565

f
face symbols 18
ferrocenylamide 129
finite graphs 8
flash-photolysis time-resolved microwave
conductivity (FP-TRMC) technique 424,
426

2-fold symmetric M(pz)2 chains 328
4-fold symmetric M(pz)2 chains 328
6-fold symmetric M(pz)3 chains 329
four-probe method 422, 423, 437
framework breathing 332
freeze drying (FD) 577
functional linkers
– MOFs 345
– – design, characterizations 376
– post-synthetic modification
– – metalation 366
– – organocatalyst grafting 361
– self-assembled frameworks
– – metal functionalized ligands 352
– – organocatalyst ligands 347
functionalized
dihydroxy-undeciphenyldicarboxylic acid
(H4DH11PhDC) 288

g
GalinstanTM 105
gallium (Ga)
– annual production 105
– framework structures 121
– in semiconductor technology 105
– low toxicity 105
– properties of 106
gallium arsenide 105
gas chromatography (GC) 410, 413
Gd3+ containing nanoMOFs 262
genus 22
Gibbs excess adsorption isotherms
600

grand canonical Monte Carlo (GCMC)
simulations 581, 589

– adsorption isotherm 778, 780
– global theoretical isotherm 780
– in situ IR experiments 780
– MIL-47(V) [115] 780
– MIL-53(Cr) 777
– prediction 775
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granulation
– CPO-27(Ni) spheres 558
– Cu-BTC (HKUST-1) spheres 556
– formulation parameters and process

equipment 558
– hydrocolloids 557
– mechanical strength 553
– MIL-100(Fe) spheres 556, 557
– parameters and relative interactions

554
– physicochemical properties 554, 559
– process 553, 554
– products, with different diameters

558
– properties 554
– self-supporting and self-completing process

557
– transformation 554
– VSSA 557
graphics processing units (GPUs) 775
graphs 7, 8
group 13 elements (G13-MOFs)
– aluminium
– – frame work structures 119, 120
– – MIL-110 121
– – properties 106
– – synthesis 119
– application 125
– breathing process 127
– characterisation 110
– distribution 106
– gallium
– – framework structures 121
– – properties 106
– vs. IBUs 107
– indium
– – properties 106
– – structures 122
– inorganic building units 110
– post-synthetic modification 128
– structures 110, 116
– synthesis 109
– – Al-CAU-13 126
– – Al-Fum 126
– – Al-MIL-53 126
group 3 MOFs, see Lanthanide containing
MOFs (Ln-MOFs)

group 4 metals-based MOFs 166
– chemical stability 138
– hafnium 137
– titanium, see titanium-based MOFs
– valence of 138
– zirconium, see zirconium-based MOFs
Gualtieri equation 736

h
Heck reaction 285
4,4′,4′′-(1,3,3a1,4,6,7,9-heptaazaphenalene-
2,5,8-triyl)tribenzoic acid (H3HTB) 291

4,4′-(9,9,9′,9′,9′′,9′′-hexahexyl-9H,9′H,9′′H-
[2,2′′7′,2′′-terfluorene]-7,7′′-diyl)-dibenzoic
acid (H2HHTFDA),288

hexatopic linkers 298
– H6TDCPB 300
– H6BHEHPI 300
– H6BHEI 300
– H6PhTHBA 301
– H6TTA 299
– H6TPBTM 299
– H6TTEI 300
high resolution neutron powder diffraction
(NPD) experiments 672

high-performance liquid adsorption (HPLC)
410

HKUST-1 (Hong Kong University of Science
and Technology-1) 345, 829

1H NMR spectra 350, 364, 376
Horvath-Kawazoe (HK) method 587
hybrid osmotic Monte Carlo (HOMC) scheme
777

hydrocolloids 557
hydrogen-bond-donating (HBD) 349
hydrolytic kinetic resolution (HKR) 360
hyperfine sublevel correlation (HYSCORE)
379, 636

HYSCORE-EPR technique 380

i
ideal adsorbed solution theory (IAST)
669

imidazolate coordination modes 311
– polyimidazolate 315
– zeolitic and zeolite-like frameworks

311
1H-imidazo[4,5-f ][1,10]phenanthroline (Hip)
337

in situ diffraction
– adsorption, see adsorption
– ADXRD 733
– CAU-1-(NH2) 743
– CAU-1-(OH)2 743
– diffraction data measurement 731
– EDXRD
– – advantages 732
– – bismuth tri- and tetraarylcarboxylates

744
– – Bragg equation 732
– – CAU-n family 742
– – chalcogenide materials 733
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– – Cu(II) phosphonatoethanesulfonates
742

– – Daresbury SRS 733
– – DESY facility 733
– – disadvantage 732
– – HKUST-1 736
– – lanthanide phosphonatobutanesulfonates

742
– – MIL-53(Fe) 737
– – MOF-14 739
– – neb phase 742
– – UiO-66 744
– – ultrasound, implementation of 744
– – zeolite 733
– – ZIF-8 740
– – zirconium fumarate MOF 741
– instrumentation
– – adsorption chamber 692
– – adsorption measurements 697
– – beryllium chamber 696
– – capillary based cells 693
– – close cycle cryocoolers 698
– – diffractometer and experimental set-up

693, 694
– – gas flow cryostream systems 693
– – glass/quartz capillary 693
– – phase transformation 696
– – powder XRD and gas adsorption 697
– – sample holder 694, 696
– – SNBL 693
– – temperature control 696
– – temperature profiling 695
– kinetics 734
– MOF-74 739
– monochromatic X-rays 745
– SAXS 734
– SAXS/WAXS 746
in situ method 691
indium
Indium (In)
– annual production 105
– low toxicity 105
– properties of 106
– structural properties 122
indium tin oxide (ITO) 105
inductively coupled plasma-mass
spectrometry (ICP-MS) 372

infinite graphs 8
infrared reflection-absorption microscopy
(IRRAS) 536

infrared spectroscopy 377
inherent defects 796
inorganic building units (IBUs) 105
interfacial crystal growth method 330

internal defects 806
ion and liquid assisted grinding (ILAG)
745

Ir-based catalyst, solid nitrogen-containing
chelating ligand 372, 373

IRMOF-3 367, 368

k
Kelvin equation methods 587
kinetically tuned dimensional augmentation
140

l
large-scale defects 810
linkers
– carboxylates
– – applications 424
– – Cu3 (BTC)2 film 430
– – FP-TRMC 427
– – M2(DOBDC) 426, 427
– – Mn2(DSBDC) 426
– – MOF-5 424
– – photocurrent transients 427
– – pores 428
– – structure design/doping technique 426
– – TCNQ 430
– – “through-bond” approach 426
– – “through-space” approach 426
– catechol
– – Co-CAT-1 442
– – 𝜋-conjugated nickel bis(dithiolene)

complex nanosheet 445
– – 2D conducting materials 443, 444
– – derivatives 442
– – diradical Ni-bisdiimine linkages 444
– – high conductivity 442
– – molecular formula 442
– – nickel bis(dithiolene) complex nanosheet

444
– – Pt-HTT 446
– conductivity data 457
– Cu[Cu(pdt)2] 435
– cyanide
– – PB 453
– – PBAs 454, 456
– – Rb0.5CoIIICoII0.25[FeII(CN)6].5.9H2O

456
– – RuIII RuII 455
– electric current, time dependence 432
– halogen
– – MMX 438
– – MX complexes 436
– H2dtoaCu 431
– (HOC2H4)2-dtoa-Cu 432
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linkers (contd.)
– Na[CuIII (pdt)2]⋅2H2O 433
– Na[Ni(pdt)2]⋅2H2O 434
– nitrogen-containing heterocyclic

compounds 440
– TCNQ
– – Ag(TCNQ) 448
– – chemical structure 447
– – Cu(TCNQ) 447, 448
– – electrical on/off switching characteristics

447
– – electrically conductive properties 446
– – electron acceptor molecule 446
– – 1–1 M(TCNQ) (M==Cu(I), Ag(I)) 447
– – Ni(TCNQ)2 450
– – organic linker 446
– – phase I and phase II 447
– – RuII,II2 /TCNQ(R) 451
– – single crystal X-ray diffraction data 451
– – Tl(TCNQ) 449
Langmuir surface 146
lanthanide containing MOFs (Ln-MOFs)
– carboxylate ligands 236
– chemical properties 232, 237
– design and synthesis 235
– electronic properties 246
– 4f-states 232, 233, 247–249, 262
– ligands and metal ions 237
– luminescence of 249
– noncarboxylate ligands 241
– sensing applications 257
layer-by-layer (LBL) deposition method
523

ligand field stabilization energy(LFSE) 146
linkers, optical functionality
– chemical sensing 483
– design principles
– – computational modeling 474
– – DEF 471
– – DFT calculations 474
– – DMF 472
– – enzymes and proteins structure 465
– – inorganic and organic components 465
– – optoelectronic applications 465
– – primary structure 465, 473
– – quantum chemistry methods 474
– – quaternary structure 471, 472, 474
– – SBU 465
– – secondary structure 470, 473
– – tertiary structure 471, 473
– electronic structure 463
– light-harvesting
– – guest-facilitated energy transfer 478
– – organometallic complexes 477

– – porphyrins 476
– MRI 480
– optical imaging 481
– radiation detection 485
– X-ray computed tomography imaging 482
linking triangular M3(pz)3 clusters 319
liquid assisted grinding (LAG) 745
liquid-phase epitaxy (LPE)
– laterally structured substrates 527
– magMOF particles 531
– nan and microparticles 529
– non-structured substrates 526
local defects 810
luminescent MOFs (LMOFs) 94

m
M3(pz)3 cluster 319
M4(pz)4 clusters 319
MagGel 546
magic angle spinning (MAS) 608
magnetic resonance imaging (MRI) 480
Maxwell–Stefan (M–S) diffusivity 784
metal azolate frameworks (MAFs) 309, 310
– imidazolate coordination modes 311
– – polyimidazolate 315
– – zeolitic and zeolite-like frameworks 311
– pyrazolate coordination modes 317
– – chain-based pillared-column frameworks

324
– – cluster-based networks 318
– tetrazolate modes 336
– triazolate coordination modes
– – 1,2,3-modes 332
– – 1,2,4-modes 329
metal-catecholates 442
metal coordination number (mCN) 807, 809
metal functionalized ligands 352
metal-ion vacancies 809, 812
metal organic framework (MOF)
metal to ligand charge transfer transitions
(MLCT) 212

metal–metalloporphyrin frameworks
(MMPFs) 125

metal–organic frameworks (MOFs) 73, 273
– additives 171
– applications 73
– azolate ligands 178
– catalysis 345
– cation possess 172
– characterization methods 3, 766
– charge density 171
– components 2
– CPO-27(Fe)/MOF-74(Fe) crystal structure

179
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– crystallisation, see crystallisation
– Cu2+, in Cu2.97Zn0.03(btc)2
– – adsorbate complex, geometry of 642,

644
– – axial ligand field 640
– – CW EPR 638
– – dehydradation 640
– – g and A tensor parameters 638, 640
– – HF interactions 641
– – OS ENDOR experiments 641, 642
– – OS HYSCORE experiments 642
– – oxygen coordination 640
– – parameters 640
– – powder patterns 639
– – PW units 638, 640
– – spin Hamiltonian parameters 640
– – temperature range 638
– defects
– – Schottky- or Frenkel-type point 809
– – characterization 811
– – defective linker 796
– – defects engineering 796
– – distribution and interactions 810
– – inherent defects 796
– – metal-ion vacancies 809
– – substitutional point defects 810
– – concentration 796
– – defects engineering 805
– – definition 796
– – DL 807
– – HKUST-1 813
– – internal defects 806
– – interstitial 809
– – linker-vacancies 807
– – mCUSs 809
– – metal-sites, modification of 808
– – MOF-5 813
– – PXRD 805
– – single solid 795
– – spectroscopic techniques 805
– – surface defects 806
– – types of 807
– – typical solids 796
– – UiO-66 816
– – uncoordinated (dangling) linker functions,

ligator-site 809
– – XRD patterns 805
– design, characterizations 376
– device integration 1
– dimeric paddle wheel motif 180
– economy 2
– electrical properties measurement 422
– electronic conductivity 421
– first-row transition metal centers 73

– flexibility 1
– functions 2
– heterogeneity 795
– highly porous 279
– industrial applications 74
– innovation cycles 1
– ligands 421
– linkers, see linkers
– materials genome 1
– metal carboxylates
– – crystal structures 176
– – dicarboxylate ligands 174
– – M3+ poly-carboxylate structures

174–176
– – SBUs 174, 175
– – ‘unusual’ iron/vanadium polycarboxylate

176, 177
– metal(II) dioxohydroquinone structures

179
– metallic clusters 137
– metal phosphonates 172
– molecular simulations, see molecular

simulation
– molybdenum(VI) 172
– nanoparticles 3
– nanoscale synthesis 181
– node and spacer principle 43
– organic linkers, see extended organic linkers
– paramagnetic species 629
– POM-MOFs 172
– poor hydrothermal stability 1
– post-synthetic modification 361
– – organocatalyst grafting 361
– – post-synthetic metalation 366
– Pourbaix diagrams 171
– prebuilt units 181
– properties
– – acidic behavior 184
– – bioapplications 186
– – catalytic 189
– – flexible 182
– – fluid separation 192
– – gas storage 192
– – inclusion 190
– – mechanical 183
– – redox 188
– – stability issues 185
– redox-active metals 422
– roadmaps 2
– self-assembled frameworks 347
– sensor integration 1
– SBU, see secondary building unit (SBU)
– 𝜎-bond 421
– suppliers 823
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metal–organic frameworks (MOFs) (contd.)
– ultrahigh porosity, design 273
– predictability 730
metal–organic polyhedra (MOPs) 45
– cuo-MOP 64
– rht 62
– cages 62
– fcu net 62
– functionalized mBDC derivatives 61
– MOP-1, construction of 61
– quadruple cross-linking 63
metal-to-ligand charge transfer (3MLCT)
477

4,4′,4′′,4′′′-((methanetetrayltetrakis(benzene-
4,1-diyl))tetrakis(ethyne-2,1-diyl))tetra-
benzoic acid (H4MTBA) 293

4′,4′′′,4′′′′′,4′′′′′′′-methanetetrayltetrakis-
(1,1′-biphenyl)-4-carboxylic acid (H4MTBP)
293

4′,4′′′,4′′′′′,4′′′′′′′-methanetetrayltetrakis([1,1′-
biphenyl]-3,5-dicarboxylic acid)
(H8MTBDA) 301

5′,5′′′′-methylenebis([1,1′3′,1′′-terphenyl]-
4,4′′-dicarboxylic acid) (H4PMTB) 297

microporosity 84, 87, 124
microwave synthesis 500
MIL-53 175, 177, 183, 191, 346, 578, 701, 704
MIL-68 174, 175, 378, 380
MIL-88 175, 187, 781
MIL-100(Al) (Material of Institute
Lavoisier-100) 827

MIL-101(Cr) (chromium(III) terephthalate,
Material of Institute Lavoisier-101) 371,
828

MIL-125
– alcohol oxidation 141
– photocatalytic properties 142
– structure 141
minimal transitivity principle 34
mixed metal–organic frameworks (M’MOFs)
– asymmetric catalysts 207
– BINAP-MOF system 207
– 2,2′-bipyridyl-derived linkers 209
– bpy-UiO-Ir system 209
– catenation isomer 209
– chiral active catalysts 209
– emission and high Stern–Volmer values

212
– functional sites 207
– hybrid solid 207
– layer-by-layer method 212
– metalloligand approach 207
– MLCT 212

– palladium(II) and platinum (II) coordination
bonds 212

– photoactive Ru(II) trisbipyridine based
systems 212

– photocatalytic properties 212
– MOF structure 212
– ultra nanoporous nature 213
Mn-por-2 357
modulation approach 808
MOFomics 580
MOFs, see metal–organic frameworks (MOFs)
molecular dynamics (MD) simulation 777
– benzene 785
– corkscrew-type diffusion mechanism

786
– corrected diffusivity 784
– 2D-free energy map 786
– intra-crystalline diffusivities 784
– molecular diffusion 783
– pore 786
– rotational motions 784
– super-mobility 784
– self-diffusivity 783, 785
– thermodynamic properties 788
– translational motion 784, 785
– transport/Fickian diffusivity 784
– unusual diffusion 784
molecular modelling 765
molecular simulation
– A520 770
– adsorption
– – adsorbent/adsorbate interactions

774
– – extended charge equilibration PQeq

strategy 774
– – force field 774
– – GCMC simulations 775
– – LJ parameters 774
– – Monte Carlo simulations 773, 774
– – rationalization 780
– cell parameters 769
– computational tool 788
– corrected diffusivity 784
– isoreticular MOFs 767
– ligand replacement strategy 767
– MD
– – corkscrew-type diffusion mechanism

786
– – unusual diffusion 784
– – 2D-free energy map 786
– – benzene 785
– – intra-crystalline diffusivities 784
– – molecular diffusion 783
– – pore 786
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– – super-mobility 784
– – self-diffusivity 783, 785
– – thermodynamic properties 788
– – translational and rotational motions

784
– – transport/Fickian diffusivity 784
– molecular modelling 765
– NMR spectroscopy 768
– pre-defined Building Blocks 766
– PXRD 766
– SBUs 766
– structure prediction
– – AASBU approach 771
– – “bottom up” approach 771
– – NU-100 771
– – trial-and-error experimental methods

770
– – UiO-66(Zr) 771
– – UiO-66(Zr)-(CO2H)2 773
– tools 766
– translational motion 785
monoglyceride synthesis
– Sn-EOF catalyst 682
– ZIF-8 catalyst 680
multiple Linear Regression (MLR) methods
781

n
nanoparticles 3
– carbon 494
– crystalline 495
– nanoscale-effects 496
– nanostructured materials 495
– nanotoxicology 514
– natural 494
– NMOFs, see nanoparticles made of

metal–organic frameworks (NMOFs)
– size 495
– synthesis 497
nanoparticles made of metal–organic
frameworks (NMOFs)

– applications
– – catalytic properties 513
– – for diagnostics 510
– – gas sorption properties 512
– – nanocarrier 507
– – thin films 511
– block-copolymers 505
– bottom-up approaches 504
– core-shell nanoparticles 505
– external surface functionalization 503
– factors 498
– liquid–solid interfacial reactions 505
– liquid–liquid interfacial reaction 505

– microwave synthesis 500
– morphology modulation 501
– one-dimensional (1D) 504
– reverse microemulsion method 501
– solvo-thermal method 500
– spontaneous precipitation method 499
– three dimensional (3D) 504
– top-down approaches 502, 504
– two-dimensional (2D) 504
– ultrasonic sound 501
– zero-dimensional (0D) 504
nanoscale-effects 496
nanoscale Ln-MOFs 262
nanotoxicology 514
narrow pore (NP) phase 648
natural nanoparticles 494
natural tilings 26
net/topology, MOFs 6
– derived nets 28
– MIL-47/53 simplifications 33
– minimal transitivity principle 34
– RCSR database 27
– symbols
– – face symbols 18
– – point symbols 17
– – RCSR symbols 19
– – Schläfli symbols 13
– – vertex symbols 13
neutron powder diffraction (NPD)
– adsorption chamber 709
– Co2(m-dobdc) 711, 712
– Co2(dobdc) 711
– Cu3(btc)2 710
– Fourier map analysis 710
– hydrogen and methane adsorption 709
– neutron scattering properties 709
– NOTT-101 material 712
– redox processes 713
– X-rays scattering 709
[Ni8(μ4-OH)4(μ4-H2O)2(pz)12] clusters 324
4,4′,4′′,4′′′,4′′′′,4′′′′′-((nitrilotris(benzene-4,1-
diyl))tris(azanetriyl))hexabenzoic acid
(H6TTA) 299

4′,4′′′,4′′′′′-nitrilotris([1,1′;-biphenyl]-4-carboxylic
acid) (H3TCBPA) 291

NU-1000 system 164
nuclear magnetic resonance (NMR) 110, 629,
635, 751, 768

– 1H 614
– 2H NMR measurements 623
– host–guest interactions
– – 13C 619
– – 129Xe 616
– hydrocarbon diffusion 623
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nuclear magnetic resonance (NMR) (contd.)
– ortho/para ratio 621
– solid-state
– – 13C 612, 613
– – 2H 614
– – CP 609
– – DNP 610
– – inorganic MOF components 615
– – line broadening interactions 607
– – probing spatial proximities 612
– – SEOP 611
nuclear Zeeman interaction 632
4,4′,4′′,4′′′-(6,7,9,10,17,18,20,21-
octahydrodibenzo[b,k][1,4,7,10,13,16]
hexaoxacyclo-octadecine-2,3,13,14-tetrayl)
tetrabenzoic acid [H4TBADB-18Cr6] 296

o
octatopic linkers
– H8MTBDA 301
– H8TBCPPP-H2 302
– H8BTTCD 302
– H8TDM 302
– H8TDPEPE 302
open metal sites (OMS)
– fof topology. 50
– nbo topology 51
– tbo net 49
– 4,4-c nbo type net 50, 51
– BET 49
– HKUST-1 49
– MOF-11 48
organic light-emitting diodes (OLEDs) 474
organic linkers 278
organocatalyst grafting 361
organocatalyst ligands 347

p
paddle-wheel complex 438, 638, 640
pair distribution function (PDF) analysis 760
PCN-223 159, 162
PCN-224 162
pentatopic linker 298
3-periodic nets 15
4,4′-((1,4-phenylenebis(oxy))bis(methylene))
dibenzoic acid (H2POMDA) 289

platinum group metal–organic frameworks
– Hofmann type
– – azpy series 217
– – bpb ligand 221
– – bromide and iodide derivatives 217
– – chemical analyses 219
– – chemical migration 217
– – chloride derivative 217

– – clathrate compounds 219
– – crystal packing effects 215
– – diffraction efficiency values 218
– – 2D networks 214
– – electronic and steric factors 218
– – HS and LS states 216
– – hydration–dehydration process 220
– – large binding energy and adsorption

position 217
– – pore size and functionality 217, 218
– – porosity 221
– – porous properties and SCO phenomenon

215
– – pyrazine ligands bridges 215
– – redox active Pt(II) centers 217
– – ST behavior 220
– – thermal hysteresis loops 215
– – X-ray single crystal structural analysis

218, 219
– M’MOFs
– – asymmetric catalysts 207
– – BINAP-MOF system 207
– – 2,2′-bipyridyl-derived linkers 209
– – bpy-UiO-Ir system 209
– – catenation isomer 209
– – chiral active catalysts 209
– – emission and high Stern–Volmer values

212
– – functional sites 207
– – hybrid solid 207
– – layer-by-layer method 212
– – metalloligand approach 207
– – MLCT 212
– – palladium(II) and platinum (II)

coordination bonds 212
– – photoactive Ru(II) trisbipyridine based

systems 212
– – photocatalytic properties 212
– – MOF structure 212
– – ultra nanoporous nature 213
– one-dimensional coordination polymers

222
– single node 204
– two-dimensional coordination polymers

224, 225
point/isolated defects 810
point symbols 17
polyimidazolate 315
polyoxometallates (POMs) 172
porosity determination
– adsorptive choice 583
– BET equation 586
– geometrical surface area
– – computational method 580
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– – crystallographic data 580
– – experimental isotherms 582
– – factors 582
– – GCMC simulations 581
– – MOFomics 580
– – molecular simulations 580
– – molecule/crystal 578
– – nitrogen molecule 580
– – PLATON 579
– – pore volume and surface area 581
– – Poreblazer 580
– – probe sphere 578
– – solvent accessible 578
– – solvent excluded 578
– – van der Waals surface 578
– pore volume 587
– PSD 587
porous coordination polymers (PCPs) 698
porous interpenetrated zirconium organic
frameworks (PIZOFs) 163

4′,4′′′,4′′′′′,4′′′′′′′-(porphyrin-5,10,15,20-
tetrayl)tetrakis(([1,1′-biphenyl]-4-carboxylic
acid)) (H4TCBPP-H2) 295

post-synthetic metalation 366
post-synthetic modification (PSM) 110, 361,
524

– internal surface modification 534
– metalation 366
– organocatalyst grafting 361
– SURGELs 534
powder X-ray diffraction (PXRD) patterns
76, 766, 772, 805

pressing method
– Cu-BTC (HKUST-1) pellet 567
– deformation properties 566
– HKUST-1 567
– industrial applications 566
– MIL-100(Fe) pellets 569
– pellet 566
– SIM-1 567
– specific surface area 568
– two-step process 567
– UiO-66(Zr) 569
– ZIF-8 567
pressure-swing-adsorption (PSA) processes
600

primitive cubic (pcu) topology 52, 62
1-propylene-3-methylimidazolium chloride
(AmimCl) 75

Prussian Blue (PB) 452
Prussian blue analogues (PBAs) 454, 456
pulsed ENDOR spectroscopy 637
PXRD, see powder X-ray diffraction (PXRD)
patterns

pyrazolate coordination modes 317
– chain-based pillared-column frameworks

324
– cluster-based networks 318
4,4′,4′′,4′′′-(pyrene-1,3,6,8-tetrayl)tetrabenzoic
acid (H4TBAPy) 296

3,5-pyridinedicarboxylate (pdc) 75, 81

q
QENS 785
quantitative structure property relationship
(QSPR) 780, 782

quantum chemistry methods 474
quantum dots 496
quartz crystal microbalance (QCM) 525, 536

r
radiation detection 485
Raman scattering 760
Raman spectroscopy 107, 658, 660, 662
rare earth ions (REI) 629
RCSR symbols 19
reasonably priced MOFs 825
redox processes
– NPD 713
– XAS 714
reverse microemulsion method 501
Rh-based catalysts 376
24-c rhombicuboctahedral (rco) 61
rhombicuboctahedron triangle (rht) 62
RHO-[Zn(bim)2] 312
RIXS techniques 379
rotational echo adiabatic passage double
resonance (REAPDOR) experiment 612

rotational echo double resonance (REDOR)
technique 612

RuDCBPY 477

s
Saito-Foley (SF) method 587
salen-based MOF oxidation catalysts 358
scanning electron microscopy (SEM) 536
Schläfli symbols 13
SciFinder® 105
secondary building unit (SBU) 137, 174, 465,
766, 772

– cluster geometries 45
– concept 43
– eight extension points 55
– four extension points 46
– infinite secondary building units 65
– MOP 45
– – cuo-MOP 64
– – cages 62
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secondary building unit (SBU) (contd.)
– – design principles 43
– – fcu net 62
– – functionalized mBDC derivatives 61
– – MOP-1, construction of 61
– – quadruple cross-linking 63
– nine extension points 56
– OMS
– – nbo topology 51
– – tbo net 49
– – 4,4-c nbo type net 50, 51
– – BET 49
– – HKUST-1 49
– – MOF-11 48
– six extension points
– – carboxylate moieties 55
– – MOF-3 51, 52
– – MOF-5 52, 53
– – MOF-177 54
– – octahedral and trigonal prismatic

geometries 51
– – octahedral clusters 52
– – pcu topology 52
– – qom 54
– – rutile rtl and pyrite pyr nets 54
– – toz topology 54
– – trigonal prismatic clusters 54
– – UMCM-150 56
– – Zn4O(-COO)6 54
– three extension points 45
– twelve extension points 57
self-assembled frameworks
– metal functionalized ligands 353
– organocatalyst ligands 347
self-assembled monolayer (SAM) 524
shaping methods
– extrusion
– – advantages 562
– – Caleva Mini Screw Extruder 563
– – Cu-BTC 564
– – extrudates 562
– – MOF monoliths 563
– – process 563
– – STYs 563, 565
– – synthetic approach 563
– – twin screw extruder 565
– granulation, see Granulation
– industrial/large-scale applications 551
– plasticizers 552
– porous materials 552
– powder forms 551
– pressing
– – Cu-BTC (HKUST-1) pellet 567
– – deformation properties 566

– – HKUST-1 567
– – industrial applications 566
– – MIL-100(Fe) pellets 569
– – pellet 566
– – SIM-1 567
– – specific surface area 568
– – two-step process 567
– – UiO-66(Zr) 569
– – ZIF-8 567
– pressurized methods 552
– spray drying 560
– techniques 551
SIM catalyst 364
simulated annealing and parallel tempering
techniques 766

single-crystal XRD 163
small phase incremental alteration (SPINAL)
609

small-angle X-ray scattering (SAXS) 731, 734
Soc-MOF 588
SOD-[Zn(bim)2] 312
solvent-assisted ligand incorporation (SALI)
166, 168

solvent-assisted linker exchange (SALE) 355
solvothermal reaction 334, 500
Sonogashira coupling 284
space-time yields (STYs) 563, 565
Spallation Neutron Source (SNS) 709
spectroscopic monitoring
– carbon dioxide adsorption
– – adsorption–desorption profiles 672
– – CO2-mmen-M2(dobpdc) 673–675
– – 2D IR Map 673
– – doubly degenerate bending vibration 𝜈2

669
– – FTIR spectra 669, 670
– – hysteresis loop 672
– – “in situ” IR spectra evolution 672
– – M2(dobdc) analogues 672
– – molecular symmetry 669
– – NPD experiments 672
– – 𝜈3stretching mode 670
– – symmetric stretching 𝜈1 669
– – vibrational frequencies 671
– carbon monoxide adsorption
– – DFT 668
– – high and low frequency 667
– – IAST 669
– – IR absorption bands 665
– – Madelung effects 667
– – Mg2+ -CO interaction 666
– – molecular probe 665
– – outgassed sample 667
– – perturbing effect 668
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– – transition metal ions 665
– catalytic reactions
– – Cr-MIL-101 encapsulated Keggin

phosphotungstic acid 678
– – Fe2(dobdc) catalyst 675
– – Sn-EOF catalyst 682
– – ZIF-8 catalyst 680
spin density wave (SDW) 437
spin transition (ST) behavior 220
spin-exchange optical pumping (SEOP) 611
4,4′,4′′,4′′′-(9,9′-Spirobi[fluorene]-2,2′,7,7′-
tetrayl)tetrabenzoic acid (H4SFTT) 298

spontaneous precipitation method 499
spray drying method 560
Stern–Volmer plot 330
stilbenedicarboxylic acid 114
substitutional point defects 810
3,3′,4,4′-sulfonediphenyltetracarboxylic acid
117

supercritical drying (SCD) 577
surface plasmon resonance (SPR) 525
surface-mounted MOFs (SURMOFs)
– applications
– – BSs 540
– – cell culture substrate 544
– – conductive Polymer 546
– – electronic properties 540
– – MagGel 546
– – reversible and remote-controlled

modification 544
– chiral separation 524, 539
– heterostructures
– – heteroepitaxial growth 531
– – heterogeneous synthesis approach

531
– – lattice parameters 532
– – solvothermal synthesis 531
– HKUST-1 525
– LBL deposition method 523, 525
– LPE-based synthesis
– – laterally structured substrates 527
– – magMOF particles 531
– – nan and microparticles 529
– – non-structured substrates 526
– pinhole-free films 523
– PSM 524
– – internal surface modification 534
– – SURGELs 534
– QCM/SPR 525
– surface barrier phenomenon 536
– surface preparation methods 524
– surface-sensitive techniques 535
– with SAM 524

SURMOFs, see Surface-mounted MOFs
(SURMOFs)

Suzuki coupling 284
Swiss-Norwegian beamline (SNBL) 693
Systre 10

t
tailoring activity 365
tetraberyllium oxohexaacetate 76
4,4′-(5,6,12,13-tetrachloro-1,3,8,10-tetraoxo-
1,3,8,10-tetrahydroanthra[2,1,9-def
6,5,10-d′e′f′]diisoquinoline-2,9-diyl)
dibenzoic acid (H2CONQDA) 288

7,7,8,8-tetracyanoquinodimethane (TCNQ)
– 1–1 M(TCNQ) (M = Cu(I), Ag(I)) 447
– Ag(TCNQ) 448
– chemical structure 447
– Cu(TCNQ) 447, 448
– electrical on/off switching characteristics

447
– electrically conductive properties 446
– electron acceptor molecule 446
– Ni(TCNQ)2 450
– organic linker 446
– phase I and phase II 447
– RuII,II2 /TCNQ(R) 451
– single crystal X-ray diffraction data 451
– Tl(TCNQ) 449
tetradedral M4(pz)4 cluster 319
tetragonal-prismatic clusters 323
tetrahydrofuran 79
1,3,6,8-tetrakis(p-benzoicacid)pyrene
(H4TBAPy) ligand 166

5,10,15,20-tetrakis(4-carboxybiphenyl)
porphyrin 125

tetrakis(4-carboxyphenyl)porphyrin (TCPP)
ligand 156

5,10,15,20-tetrakis(4-carboxyphenyl)porphyrin
125

tetratopic linkers
– H4ADBTD 296
– H4BBCDC 297
– H4BNETBA-OEt 297
– H4CBI 295
– H4CQDA-OEt 296
– H4PMTB 297
– H4SFTT 298
– H4TBADB-18Cr6 296
– H4ETTC 296
– H4ATB 293
– H4MTBA 293
– H4MTBP 293
– H4QPTCA 295
– H4TBAPy 296
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tetratopic linkers (contd.)
– H4TCBPP-H2 295
tetravalent metals 137
tetrazolate modes 335
thermal gravimetric analysis(TGA) 151
thiazoledicarboxylate (thz) 85
“through-bond” approach 426
“through-space” approach 426
Ti8O8(OH)4(CO2)12 141
Ti8O8(OOCR)16 140
tilings 26
titanium-based MOFs 167
– high stabiliy and photocatalytic activity

139
– MIL-125
– – alcohol oxidation 141
– – photocatalytic properties 142
– – structure 141
– oxo clusters 139, 140
– vs. Zr-MOFs 139
TMI, see transition metal ions (TMI)
“top down” approach 771
topological density 24
topology 9
– zirconium-porphyrin MOF 157
ToposPro 10, 25
total adsorption 600
transfer of populations in double resonance
(TRAPDOR) 612

transition metal ions (TMI) 629, 630
– Co2+ 650
– Cr3+ 648
– Cu2+ 644
– paramagnetic 3d 650
– Ti3+ and V4+ 646
transitivity 26
4, 4′, 4′′-s-triazine-1,3,5-triyltri-p-
aminobenzoic acid (H3TATAB) 293

4,4′,4′′-(triazine-2,4,6-triyl-tris(benzene-4,1-
diyl))tribenzoic acid (H3TAPB) 292

4,4′,4′′;-(1,3,5-triazine-2,4,6-triyl)tribenzoic
acid (H3TATB) 292

triazolate coordination modes
– 1,2,3-modes 332
– 1,2,4-modes 329
triethanolamine (TEA) 143
triethanolamine (TEOA) 142
triphenylene-2,6,10-tricarboxylic acid
(H3TTCA) 292

1,3,5-tris(3,5-di(3,5-dicarboxyphenyl-
1-yl)phenyl-1-yl)benzene (H12TDDPB)
303

tritopic linkers 289
– H3TATAB 293

– H3BBC 291
– H3BTB 291
– H3BTE 291
– H3BTN 292
– H3HTB 291
– H3TAPB 292
– H3TATB 292
– H3TCBPA 291
– H3TTCA 292
tritopic trimesic acid 118
twisted boracite (tbo) net 49
two pulse phase modulation (TPPM) 609

u
UiO-66 (Universitetet i Oslo 66, zirconium
terephthalate) 145–156, 163, 372, 582,
595, 596, 831

UiO-67 framework 375, 376, 380
ultra high-performance liquid chromatography
(UHPLC) 410

ultrasonic sound 501
UMCM-1-AMpz 371
UMCM-1-AMsal 371
urea functional linkers 349
urea-functionalized NU-601 MOF 349

v
Vantablack-material 496
vertex symbols 13
vertex-transitive nets 27
vibrational spectroscopy 750
volume-specific surface area (VSSA) 557
volumetric method
– advantage 598

x
X-ray absorption fine-structure spectra
(XAFS) 753

X-ray absorption near edge structure (XANES)
379, 714

– CPO-27(Ni) 715
– crystallisation 753
– defects, MOF 812
– Fe K-edge 720, 721
– HKUST-1 714, 715
– pre-edge 722, 723
X-ray absorption spectroscopy (XAS)
– capillary and close cycle helium cryostat

714
– energy value 713
– EXAFS 714
– – clusters 715
– – CPO-27(Ni) 715
– – Cu atoms 714
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– – DUT-8(Ni) 717
– – fit parameters 720
– – HKUST-1 716
– – K2PtCl4 and UiO-66 - NH2 721
– – O2-loaded, pre-edge data 720
– – parameter values 723
– – post-activation data 723
– limitation 714
– PtCl2−4 infiltration 719
– redox processes 714
– scattering techniques 723
– UiO-66 716
– XANES 714
– – CPO-27(Ni) 715
– – Fe K-edge 720, 721
– – HKUST-1 714, 715
– – pre-edge 722, 723
X-ray diffraction (XRD) 110, 138, 159
X-ray photoelectron spectroscopy (XPS)
812

X-ray powder diffraction 107
XANES, see X-ray absorption near edge
structure (XANES)

z
zeolites 7, 105
zeolitic and zeolite-like frameworks 311
zeolitic imidazolate frameworks (ZIFs) 440,
740, 747, 830

zeotype topology (ZMOF) 388
zirconium-based MOFs 138, 167, 372, 373
zirconium-based MOFs
– advantages 144
– NU-100 system 164
– PIZOF ligands 163
– porphyrinic MOFs
– – elongated ligands 160, 161
– – structure of 162
– – topology 157
– – Zr6O8 cluster and TCPP ligand,

connections of 156, 158
– stability of 144
– structure 144
– UiO-66
– – and derivatives 145
– – applications 151
– – modulated synthesis 148
– – post-synthetically exchange 147
– – stability 146
– Zr(IV) based metal–organic frameworks

163
sql-[Zn(bim)2] 312
[Zn2(Httb)2] 336
Zn4O(pz)3(COO)3 clusters 321
Zn4O(pz)4(COO)2 clusters 320
ZnPOR-1 catalyzed acyl transfer reaction
354




