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Arrhenius diagram 414
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binary metal-organic frameworks

83–114
BIPY 13–15
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reactions of 198
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8-c cubic SBUs 102

Cd(BIPY)2(NO3)2 13
chemical bonding 180–182, 187, 490,

493
chemical exfoliation 267–271
chemical stability 15, 20, 57, 58, 93,

107, 155, 165, 201, 205, 206, 211,
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[Co(NH3)6]Cl3 5
[Co(NH3)4Cl2]Cl 5
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274
complexity frameworks, MOFs
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mixed-linker 126–131
mixed-metal

chemically distinct binding groups
123–126

linker de-symmetrization 123
TBU

organic linkers 134–135
SBUs 133–134

compressed of natural gas (CNG) 352
configurational diffusion 301–303
coordination networks 8

BIPY 13
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Cd(BIPY)2(NO3)2 13
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[Cu(TCTPM)](BF4) 11
[Cu(ADI)2](NO3) 8, 10
[Cu(BIPY)1.5](NO3) 13, 14
TCTPM 10, 11
Zn(BIPY)2SiF6 14, 15

coordination polymers 8
coordination solids 3
coordinative alignment (CAL) method

156
core unit 59–62, 64, 66, 87, 90, 91, 96,

134, 342
coupling reactions 58–61, 151, 255
covalent bond 60, 165, 179–183, 187,

192, 197, 233, 481, 490, 491, 494
covalent functionalization 171,

249–250, 256–263
covalent interactions

amino functionalized MOFs
166–168

bridging hydroxyl groups 171
click chemistry 168–171
cycloadditions 168–171
PSM 165

covalently bound amines 323
covalent organic frameworks (COFs)

179–193, 197–220
acrylonitrile linkages 218, 220
B—O bond forming reactions

197–201

borazine linkages 217–218
chemical exfoliation 269–271
COF-42 207, 208
COF-43 208, 268, 269
COF-202 199
COF-300 203
COF-320 204
COF-366 202
COF-105 and COF-108 formation

239, 240
COF-366-Co 233
colloidal nanocrystal by seeded

growth 274–276
condensation reactions 189, 190
CS-COF 211, 212
3D-Py-COF formation 241
embedding nanoparticles 246–247
grinding 269
hxl topology 235–236
ICOF-1 200, 201
imide linkages 213–216
imine linkages 201–207
kgd topology 236–237
kgm topology 233–235
linker geometries 227, 228
liquid-liquid interface 280–281
monolayer formation 281
nanoparticles 278–280
NiPC-COF 232
permanent porosity 191
post-synthetic modification

250–263
pre-synthetic modification

248–249
reticular synthesis 225, 226
in situ modification 245–247
solution growth on substrates

273–274
sonication 268–269
thermal stability 190
thin film growth in flow 276
triazine linkages 216–217
vapor-assisted conversion 277

covalent organic polyhedra
cubes and heterocubes 457–459
design consideration 453–454
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covalent organic polyhedra (contd.)
octahedron 456–457
tetrahedron topology 454–456

covalent post-synthetic modification, in
COFs 256, 257

boronate ester linked COF-5 259
BZ linkers 261, 262
copper(I) catalyzed click reactions

256, 258
CO2 uptake capacities 257
imine linked COF-366 258
linkage conversion 262–263
linker exchange 261–262
nitro reduction and aminolysis

260–261
post-synthetic succinic anhydride

ring opening 259–260
stable organic radical TEMPO 257

Cr(CO)3 functionalized BDC linkers
347

(Cr)MIL-101(NH2) 411, 415
Cronstedt, Alex F. 463
cross-coupling reactions 58, 61, 255
cross-linked nets 442–443
cryptands 185
crystalline solid, porosity 29–30
crystallography 121
crystal nucleation 271, 273
crystals as molecules 264
[Cu(Cu-TCP)](BF4) 11, 12
[Cu(Cu-TPP)](BF4) 11, 12
[Cu(TCTPM)](BF4) 11
Cu4Cl(BTC)8(R4N)3 99
Cu4Cl(-COO)8 SBU 98, 99
[Cu(ADI)2](NO3) 8

crystal structure of 10
topological classification of 8

[Cu(BIPY)1.5](NO3) 13, 14
[(Cu(TAP)(SQ)2]squaraine 209
cycloadditions 168–171

d
degradation mechanism of MOFs

396–398
de-symmetrization 64

linker 123

Diels–Alder cycloaddition 170, 171,
269

diffusion mechanisms 301
Knudsen diffusion 302–303
molecular diffusion 301–302
and pore size 302
surface diffusion 303

dimethylamine (DMA) 75, 103, 200
2,5-dioxidoterephthalate (DOT) 43, 44
dissociation energies 345
ditopic linkers 8, 62–64, 85–88, 92,

99–101, 130, 160, 215, 228, 229,
447, 454, 459

divalent metals 7, 74–76, 91, 98, 110,
348

DMOF (Zn(BDC)(DABCO)0.5) 402
dual nets 41, 43, 44, 441, 442, 444
DUT-67 99, 100, 103, 105
DUT-69 103, 105, 106
dynamic covalent chemistry

catenane 187, 188
macromolecular architectures 187
mechanically interlocking molecules

189
molecular Borromean rings 188
supramolecular assemblies 187

dynamic frameworks
independent global dynamics

492–494
independent local dynamics

490–492
synchronized global dynamics

discrete SBUs, MOFs 484–486
distorted organic linkers 487
MOF, from Rod SBUs 483–484

synchronized local dynamics
487–490

e
eight-connected (8-c) SBUs 98
electronic configuration of the metal

centers 403
[(en)Pd(BIPY)(NO3)8]4 12
equilibrium adsorption 306, 365
etb topology 43–45, 405, 409
ethylbenzene 367, 376, 378
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2-ethylimidazole (eIM) 476
[(ETTA)(BDA)2]imine formation 233,

234
excess adsorption 295, 296

f
fcu

net 109, 148, 153, 407
topology 109, 160, 401, 421, 487,

488
FDM-3 124–127
flexible MOFs 368, 482
flu 101

net 101, 02, 105
topology 102

fossil fuels 313, 314, 339, 385, 386
four-connected (4-c) SBUs 84
Friedel, Georges 464
functionalization, of COFs

post-synthetic modification
250–263

pre-synthetic modification 248–249
in situ modification 245–247

functionalized (Cr)MIL-101 analogs
411

g
gallium hydroxide 76
gas adsorption

BET model 38–40
chemisorption 31–33
excess and total uptake 295–297
gravimetric vs. volumetric uptake

40
isotherms 33–35
Langmuir model 37, 38
physisorption 31–33
system-based capacity 298–299
terms and definitions 31
on two-dimensional surface 296
volumetric vs. gravimetric uptake

297
working capacity 297–298

gaseous hydrogen 340
gas separation

adsorbent selectivity 305

breakthrough experiments 308
kinetic separation 299
selectivity calculation

ideal adsorbed solution theory
307–308

from single component isotherms
306–307

thermodynamic selectivity 305–306
thermodynamic separation

299–300
gate-opening effect 304–305, 370, 375
gate-opening. ZIF-7 375
Gibbs excess 295
gravimetric gas uptake 50, 94, 297
gravimetric vs. volumetric uptake 40

h
hard-soft acid-base (HSAB) concept

399
[(HAT)(NTBA)2]imine formation 236,

237
[(HAT)(NTBCA)2]imine formation 236,

237
H2BPDC linker 99, 100, 130
hcb topology 83, 189
Heck reaction 58, 61
hetero-dual net 41, 43, 44, 48, 49, 51,

91, 92, 441, 442
heterogeneity frameworks

disordered vacancies 139–141
multi-linker MTV-MOFs 136
multi-metal MTV-MOFs 136–139

hexatopic linkers 51, 69, 70, 134
HKUST-1 89, 124, 309, 328, 346, 357,

372, 405, 433–435
Hofmann clathrates 6–8, 30
hydrated (Zn)MOF-74 406
hydrazone COFs 207–208, 212
hydrocarbons, separation of

aromatic C8 hydrocarbons 376
C1-C5 separation 367–370
gate-opening effect 375
kinetic separation of olefin/paraffin

mixtures 372–375
mixed-matrix membranes 379–381
molecular sieving 375–376
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hydrocarbons, separation of (contd.)
thermodynamic separation of

olefin/paraffin mixtures
371–372

hydrogen spillover 348
hydrogen storage in MOFs

accessible surface area 342–344
important MOFs 349
isosteric heat of adsorption 344
light weight elements 348–349
spider graph 341
volatility 340

hydrolytic stability of MOFs
activation energy 400
degradation mechanism 396–398
electronic configuration of the metal

centers 403–404
experimental assessment 396
hydrophobicity 403
reactivity of metals towards water

399
steric shielding 401–403
strength of the metal–linker bond

398–399
structural factors 396
thermodynamic and kinetic factors

395
hydrophilic MOFs 411
hydrophobicity 321, 325–326, 401,

403, 404, 411
hydrophobic mesoporous silica 404
hysteresis 33–35, 52, 407, 409, 411,

420, 421

i
ideal adsorbed solution theory (IAST)

306–308
idealized homogeneous materials

343
imine COF formation 277

monolayer formation 281
nanoparticles 278–280
resonance stabilization 206–207
stabilization through hydrogen

bonding 205–206
thin-films at liquid-liquid interface

280–281

infinite rod SBUs 112–114
inflection point 40, 403, 404, 409, 411,

412, 418–422
infrared spectroscopy 11, 318–320
inorganic membranes 379, 380
in situ functionalization, NP matrices

147
International Union of Pure and Applied

Chemistry (IUPAC) 31
classification of isotherms 33, 34

interpenetrated PCN-6 346
IRMOF-3 83, 166
IRMOF-74-III(CH2NH2) 320, 323
IRMOF-74-III(CH2NHMe) 320
IRMOF-74 series 44, 45
isobar 414, 415
isophthalate linkers 132
isoreticular IRMOF-993 (Zn4O(ADC)3)

368
isoreticular metal-organic framework

(IRMOF) series 41, 42
isoreticular MOFs 145, 157, 323, 368,

400, 412
isoreticular series 41, 45, 49, 50, 93,

107, 454
isosteric heat of adsorption 295, 300,

305, 318, 344–348, 353, 368, 372,
385, 414

functionalization 347–348
open metal sites and other

coordinatively unsaturated metal
centers 344–346

pore size 346–347
using Langmuir–Freundlich equation

300
using virial-type equation 300

isosteric heats of methane adsorption
352

isotherms, gas adsorption 33–35
ith topology 105

k
kgd topology 96
kinetic gas separation 299, 301

diffusion mechanisms 301–303
gate-opening effect 304–305
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pore shapes, effect of 303–304
size selective exclusion 304

kinetic inertness
electronic configuration of the metal

centers 403–404
hydrophobicity 403
steric shielding 401–403

kinetic separation factor 305
kinetic separation of olefin/paraffin

mixtures 370, 372–375
Knudsen diffusion 301–303

l
Langmuir equation 37
Langmuir–Freundlich equation 300
Langmuir isotherm equation 38
Langmuir model 35–38
Lewis acidic sites 345
Lewis bases 317
Lewis cubic atom 180, 181
Lewis dot structures 181
ligand-to-metal charge transfer

(LMCT) 149
light weight elements 348
linear linkers, in COFs 227
linear units 59
linker design methods 59
linker geometry 85

ditopic linkers 62
hexatopic linkers 69
octatopic linkers 69
pentatopic linkers 69
tetratopic linkers 64
tritopic linkers 64

lquid-liquid interface 280

m
MAMS-1 (Ni8(5-BBDC)6(μ3-OH)4

370
mechanical stability 20, 22, 160,

163
mechanical stress 309, 340
metal–N–donor interactions 10
metal-organic frameworks (MOFs)

287, 288, 476
building units 57

chemical functionalization of 146
complexity frameworks

mixed-linker 126–131
mixed-metal 123–126
TBUs 132–135

covalent functionalization 171
functionalization of

analytical methods 171
pre-synthetic functionalization

149
PSM 149–172
in situ 146–148

gas adsorption 295–299
gas separation 299–305
heterogeneity frameworks

disordered vacancies 139–141
multi-linker MTV-MOFs 136
multi-metal MTV-MOFs

136–139
isoreticular principle 145
isoreticular series of 45
large pores 41, 45
MOF-5 3D structures

activation of 20–21
architectural stability of 22–23
framework structures 20
permanent porosity of 21–22
structure of 19–20
targeted synthesis of 18–19

multivariate 121
number of adsorption sites 48
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permanent porosity 16–17
porosity

pore metric designs 40–45
ultrahigh surface area 46–51

priori design 72
reticular chemistry of 3
secondary building units 16–17,

205
stability 309
synthesis of 58

activation of 77–79
divalent metals 74–76
tetravalent metals 77
trivalent metals 76–77
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metal-organic frameworks (MOFs)
(contd.)

with tailored water adsorption
properties

defects 421–422
pore sizes 421
SBUs 420–421

metal-organic polyhedra
cubes and heterocubes 457–459
cuboctahedron 459–461
design consideration 453–454
octahedron 456–457
tetrahedron topology 454–456

methane storage in MOFs
important MOFs 359
isosteric heats 352
polar adsorption sites 357–359
pore shape and metrics 353–357

4,4′,4′′,4′′′-methanetetrayltetrabenzoic
acid (H4MTB) 66

m-H2BDC 63, 85, 86, 140
microporous 31, 33, 113, 125, 140,

296, 354, 407, 409, 415, 421, 464
microscopic reversibility

borosilicate COFs 199
imine COFs 204
3D COFs 203–205

MIL-100(BO2H2) 385
MIL-53 family 368
Milton, Robert M. 464
mircopore filling 34
mixed-linker MOFs 126–131
mixed-matrix membranes (MMMs)

365, 379–381, 476
mixed-metal MOFs

chemically distinct binding groups
123–126

“linker de-symmetrization” 123
mmen-CuBTTri 319, 320, 322
(Mn4Cl)3(L)4(BTT)8 346
M6O8-core SBUs 401
MOF-5

(Zn4O(BDC)3) 348
activation of 20–21
architectural stability of 22–23
crystal structure of 19–23

isoreticular series of 41
permanent porosity of 21–22
structure of 19–20
targeted synthesis of 18–19

MOF-5(Cr(CO)3) 347
MOF-102 87, 88
MOF-177 48, 49, 91, 121, 126, 191,

307, 342
MOF-210 128–130, 342, 354, 355
MOF-222 86, 87
MOF-520 111, 156, 160, 163
MOF-808 96, 97, 155
MOF-841 102, 105
MOF-based separation processes 365
MOF-2 Zn(BDC)(H2O) 16
molecular diffusion 301–302, 305
molecular sieving 304, 371, 375–376,

379
M3OL3(–COO)6 SBUs 93, 94
monocarboxylic acids 76, 77, 95
M2(–COO)4 paddle wheel 84
mtn topology 44, 92, 467
MTV-MOFs

multi-linker 136
multi-metal 136–139

n
naproxene 383
natural gas 89, 313, 326, 339, 340, 349,

356, 357, 367
NbOFFIVE-1-Ni 376
nbo net 43
nbo topology 87
neutral N-donor linkers 156
Ni2.5(OH)(l-Asp)2 113, 114
Ni(CN)3 (η6-C6H6) molecules 6
(Ni)MOF-74 317, 318, 323
nitrogen adsorption isotherm 22
N,N′-dimethylethylenediamine (mmen)

319
N,N′-dimethylformamide (DMF) 30,

75
non-interpenetrated PCN-6 346
nonlocal density functional theory

(NLDFT) 40, 209, 230
NU-1000 154, 155, 160
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o
o-Br-H2BDC linkers 88
octatopic linkers 69
offset units 60
olefin/paraffin mixtures

kinetic separation of 372–375
molecular sieving 375–376
separation utilizing gate-opening

effect 375
thermodynamic separation of

371–372
Oh-nano-Ag⊂Al-PMOF 147
open metal sites

chemisorption on 405
MOFs 151

organic diamines 322–323
organic linkers 57

carboxylate based 58, 61, 69, 77,
103, 130, 385

linker design methods 59–62
linker geometry

ditopic linkers 62–64
hexatopic linkers 69
octatopic linkers 69–71
pentatopic linkers 69
tetratopic linkers 64
tritopic linkers 64–68

TBU 134–135

p
palladium nanoparticles 150, 151,

252
p-arsanilic acid 383, 384
PCN-6 (Cu(TATB)2) 89, 90, 346, 354
PCN-125 140
pcu net 42, 43, 163, 323, 440, 442
pcu topology 107
pentatopic linkers 69
perfluoroalkyl carboxylic acids 154,

156
2-periodic nets 436, 437, 447–449
3-periodic nets 438, 445–447
permanent porosity 16–17, 20–24,

30, 190, 191, 200, 204, 208,
212, 215, 220, 230, 237, 238, 467,
481

phenazine COFs 211–212
physisorption 31–33, 36, 37, 299, 305,

317, 341, 344, 406
PI-COF-4 215, 239
PNMOF-3 83, 84
polar adsorption sites 357–359
poly(p-phenylene) 50
polymeric membranes 379–381, 386
polynuclear metal clusters 3, 179
polyoxometallates (POMs) 147, 246,

386
pore metric designs

dual nets of 41
geometric relation 42, 43
IRMOF-16 41
IRMOF-74 series 44, 45
isoreticular principle for 45
MOF-74 crystal structure 43

porosity
in crystalline solids 29–30
definition 29
gas adsorption theory

BET model 38–40
chemisorption 31–33
gravimetric vs. volumetric uptake

40
isotherms 33–35
Langmuir model 37–38
physisorption 31–33
terms and definitions 31

MOF
pore metric designs 40–46
ultrahigh surface area 46–52

permanent MOFs 16–17
porous inorganic membranes 379
porous material 306

gas adsorption 295–298
gas separation 299–309
long-term and cycling stability 309
selectivity calculation

breakthrough experiments
308–309

ideal adsorbed solution theory
307–308

from single component isotherms
306–307
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porous solids 20, 29, 30, 33, 35–37, 52,
145, 299, 301, 305, 365, 367

post-synthetic amide coupling 166
post-synthetic ion metathesis and

oxidation 164, 165
post-synthetic linker exchange (PSE)

154, 156, 161
post-synthetic linker installation

160–163
post-synthetic metal ion exchange

164–165
post-synthetic metallation, of COFs

253
dehydrobenzoannulene macrocycles

255
imine-linked frameworks 253
molecular palladium complexes

255
molybdenum-functionalized

framework 255
post-synthetic modification (PSM)

145
analytical methods 171–172
covalent interactions

amino functionalized MOFs
166–168

bridging hydroxyl groups 171
click chemistry 168–171
cycloadditions 168–171

isoreticular principle 149–150
strong interactions

coordinative alignment 156
ordered defects 163–164
post-synthetic ligand exchange

154–156
post-synthetic linker exchange

156–160
post-synthetic linker installation

160–163
post-synthetic metal ion exchange

164–165
SBUs by AIM 154

weak interactions
guests encapsulation of 150–151
linker 151–153
open metal site 151

post-synthetic trapping
of biomacromolecules and drug

molecules 251–253
of fullerenes 253
of functional small molecules

250–251
of palladium nanoparticles 252

powder X-ray diffraction (PXRD) 15,
19, 140, 166, 171, 201, 233, 246,
269, 316, 318, 396

pressure vacuum swing adsorption
(PVSA) 328, 329

pre-synthetic functionalization, MOFs
149

pre-synthetic modification, of COFs
248–249

covalent functionalization 249–250
metalation 249

primary adsorption site 94, 329, 353,
405, 407, 420, 421

Prussian blue 3, 4, 30
pto topology 90
pyrazolate-based MOFs 398

q
qom topology 91
[1,1′:4′,1′′:4′′,1′′′:4′′′,1′′′′-

quinquephenyl]-3,3′′′′,5,5′′′′-
tetracarboxylic acid (H4QPTCA)
66

r
rco topology 132
regeneration and CO2 release

pressure vacuum swing adsorption
(PVSA) 328–329

temperature swing adsorption 328
reo topology 99
research octane number (RON) 329,

382
Reticular Chemistry Structure Resource

(RCSR) Database 8, 433,
444–445

reticular framework materials,
applications of 287–288

reversible cluster formation 407–409
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rht topology 50, 132, 134, 135, 354
RPM3-Zn (Zn2(BPDC)2 (BPEE)) 375

s
Schiff-base reactions 201–213
secondary building units (SBUs) 16,

17, 323, 463
AIM 154
building units, MOFs 71
Cu4Cl(-COO)8 98
8-c zirconium 155–156
eight-connected (8-c) 98–103
four-connected (4-c) 84–90

copper paddle wheel 86
paddle wheel 85

infinite rod 112
octametallic aluminum 158
seven-connected (7-c) 97–98
six-connected (6-c) 90–97
TBU 133–134
ten-connected (10-c) 103–105
three-connected (3-c) 83–84
trigonal anti-prismatic zirconium

97
twelve-connected (12-c) 105–112
zirconium 154
Zn4O(-COO)6 49, 121, 130

separation
adsorption 382–386
hydrocarbons 366–367
MOF-based 365
predominant mechanism 366

sequential linker installation (SLI) 131,
153, 160, 163

single-crystal to single-crystal (SCSC)
transformations 155, 157, 160

six-connected (6-c) SBUs 90–97
soc topology 94
solution-diffusion processes 379
solution growth on substrates

273–274
solvent assisted ligand incorporation

(SALI) 153, 154, 156
solvent assisted linker exchange (SALE)

154
solvolysis 397

sonication 267–269
Sonogashira coupling reaction 60, 61
sp2C-COF 219, 220
spiroborates

COFs 200–201
reversible condensation reactions of

198
squaraine COFs 209–210
square linkers 66, 101
square planar linkers 107
steric shielding 401–403, 491
structure directing agent (SDA) 72, 91,

466
supramolecular chemistry 183–187,

193
surface diffusion 301–303, 305
Suzuki coupling reactions 60
synthetic organic chemistry 179, 180,

182–183, 263, 264
system-based capacity 298–299, 310

t
TATB 44
tbo topology 88, 433, 434
temperature swing adsorption 320,

327, 328, 370, 407
ten-connected (10-c) SBUs 103–105
terephthalic acid (H2BDC) 16, 18, 41,

63, 87, 91, 126, 130, 149, 160,
366, 376, 383, 402, 483

tertiary building units (TBUs) 44, 46,
69, 92, 132

organic linkers 134–135
SBUs 133–134

tetrahedral linker 66, 101, 102
tetratopic linkers 64

in COFs 227–229
tetratopic porphyrin-based linker 102,

138
tetravalent metals 72, 77, 80
5-tetrazolylisophthalic acid 133
thermally induced gate-opening effect

370
thermal stability 20, 21, 23, 154, 202,

215, 245, 309, 381, 404, 467
thermal stress 309



508 Index

thermodynamic gas separation
299–300

thermodynamic separation of
olefin/paraffin mixtures
371–372

thermodynamic stability
reactivity of metals towards water

399–400
strength of the metal–linker bond

398–399
thin film

formation by vapor-assisted
conversion 277

growth in flow 276
at liquid-liquid interface 280–281

thiophene-2,5-dicarboxylic acid (TDC)
99

three-connected (3-c) SBUs 83–84
3D COFs 191, 238

bor topology 239–240
ctn topology 239–240
pts topology 240–241

3D imide COFs 215–216
3D imine COFs 203–205
top-down approach 268

chemical exfoliation 269–271
grinding 269
sonication 268–269

topicity 75, 80, 239
topological density, defined 239
topology

augmented nets 439–440
crosslinked nets 442–443
crystal structure, deconstruction of

433–435
dual nets 441
embeddings of nets 435
graphs and nets 431–433
interpenetrated/catenated nets

441–442
2-periodic nets 447–449
3-periodic nets 445–447
0-periodic nets/polyhedra 449–451
RCSR database 444–445
tiling and face symbols 437–440

vertex symbols 436–437
weaving and interlocking nets

443–444
toxicity of MOFs 382–383
TPa-1 210, 211, 269
transmission electron microscope

(TEM) 147, 269
triazine based COFs 216, 217
1,3,5-triphenylbenzene 48, 342
tritopic linkers, in COFs 227–228
trivalent metals

group 3 elements 76
transition metals 76–77

truncated tetrahedral 22, 110
twelve-connected (12-c) SBUs

105–112
2D COFs 190, 227

edge-transitive 2D topologies 228,
229

hcb topology 229–231
sql topology 231–233

2D imide COFs 214–215
2D imine COFs 201–203
TZI linkers 133

u
UiO-66 107, 139, 140, 147, 148, 160,

161, 164, 329, 379, 397, 401, 421
UiO-67 152, 153
ultrahigh surface area

isoreticular series 49
MOF adsorption sites 48
MOF ntt topology 51
MOF pcu topology 50
SBU 47

UMCM-1 121, 128–130, 167
UMCM-150 123, 124
UMCM-309a 96–98

v
van der Waal pockets 354
vapor-assisted conversion 277, 282
virial-type equation 300
volumetric energy density (VED) 349
volumetric gas uptake 297



Index 509

w
water adsorption

capillary condensation
409–411

chemisorption on open metal
sites 405–407

isotherms 404–405
reversible cluster formation

407–409
water harvesting

climate change 415
down-selection of MOFs

418–419
fog collectors 415, 416
physical background 416–418
sorption-based systems 415

weak interactions, PSM
guests encapsulation of 150
linker 151–153
open metal site 151

weaving and interlocking nets
443–444

Wells, Alexander F. 8
Werner complexes 4–6
working capacity 297–298, 305,

310, 322, 329, 339, 352–354,
407, 408, 419

x
X-ray and neutron diffraction

techniques 315
breathing MOFs 316–317

Lewis bases 317
open metal sites 317–318

xylene isomers 376, 378

z
zeolite-like metal-organic frameworks

(Z-MOFs) 465–467
zeolitic imidazolate frameworks (ZIFs)

and benzimidazolate linkers 468
functionalization 465–467
mechanical and architectural stability

467
organic linkers and inorganic nodes

463
secondary building units (SBUs) 463
steric index δ

maximum cage size 473–474
maximum pore opening 473
structural tunability 474–475

structures of 469–471
synthesis 468–469
tetrahedral nodes 465
tetrahedral single transition-metal

nodes 463
Z-MOFs 465–467

Zn2(ATZ)2(OX) 317
Zn8(SiO4)(BDC)6 109
Zn(BDC)(H2O) 16
Zn(BIPY)2(SiF6) 14, 15
Zn4O(–COO)6 SBU 18, 83, 91, 97,

121, 128, 130, 342, 491
Zr6O8-core 95, 99, 105, 164, 171
























