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absorber     265
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absorption processes     265
achiral chromatography     168
addition reaction     395
adductive crystallization     339
adsorptive enhanced reactor     204
adsorptive reactor     206, 218
agglomeration     459
agitated ball mill     418
annular chromatography reactor     

184, 185
anode cascade     59
anode exhaust gas     47, 58, 63, 64
arheotrope     89, 110, 115, 119, 

126, 137, 144
Arrhenius equation     197
Arrhenius’ law     54
asymmetric mode of operation     12
attainable region     56
attractor point     58
attrition kinetics     475
autothermal reforming (ATR)     29
axial dispersion coefficient     

195, 196
azeotrope     88, 92, 98, 

103, 110, 111, 134, 
137, 142, 144–146

b
batch experiment     503
BEA zeolite     250, 251
bifurcation analysis     69
binaphthol separation     168
biomass gasification     440
Bodenstein number     331
Bond working index     411
Bond’s law     410
brittle fracture     408
bubble column     269
1,4-butanediol (1,4-BD)     133, 134–136, 

143–145

Butler-Volmer kinetics     70
Butler-Volmer reaction kinetics     55

c
calcium hydroxide     461
calcium/sulfur ratio     488, 522
canonical coordinates     344
catalyst activity     233, 234, 258, 260
catalytic activity     184, 197, 198
catalytic combustion chamber     47, 53
catalytic filter     439
catalytic plate reactor     33
cathode channel     53
cathode gas     54
cathode reaction     47
cell cascading     58, 61–63
cell power     55
centrifugal mill     418
chemical equilibrium     89, 90, 92, 119, 

123, 130, 277
chemical equilibrium line     101, 124
chemical equilibrium surface     96–100, 

102, 134, 138
chemical fluidized-bed     456
chemical instability     405
chromatographic reactor     204
chromatographic reactors     163
classification of the gas desulfurization 

process     454
Claus process     207
Co/Ni separation     316
CO2 absorption     289, 295
co-current operation     234, 237, 248, 254
codimension-1-singularity     79
condensation reaction     395
constant pattern waves     150, 151, 158
contactor     385
continuous distillation     152
continuous experiment     510
conversion     233–235, 250, 

252 ff, 360, 361, 
363, 366, 375 ff

conversion diagram     56
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conversion selectivity     378
corrected molar flow     51, 53
counter-current operation     234–237, 

 244, 248, 254, 262
coupling of endo- and exothermic 

reactions     13
coupling reaction     395
crusher     415
crystal growth     351, 353, 354
crystal lattice     351, 352
crystal nuclei     351, 353

d
Damköhler number     49–51, 55, 90, 

128, 190, 191, 195, 362, 
363, 364, 377, 378

Deacon process     211
degradation reaction     395
degree of wetting     468, 483
desupersaturation     354
diesel soot abatement     441
direct internal reforming (DIR)     

45, 46, 48
discrete heat sources     19
disk attrition mill     416
dislocation density     408
dispersive waves     150, 152, 158
displacement desorption     222
displacement reactions     426
dissociation and reaction equilibrium     

469
distributed heat release     18
distributor     370, 378, 380, 

381, 383, 386
dosing     359, 379, 384, 386
droplet distribution     331
droplet population balance     330
ductile fracture     408
dusty gas model     366, 373, 374
dynamic modeling     293

e
effective diffusion coefficient     278
efficiency of size-reduction equipment     

422
electric swing process     221
electrochemical

oxidation     45–47
reduction     47, 55

electrolyte conductivity     70, 72
electrolyte solutions     322
Eley-Rideal mechanism     250

ellipse     93, 95, 140, 142
enantiomeric excess     354
enantiomers     168, 353, 355
enhancement factor     272
equilibrium constant     363, 364, 371
equilibrium limitation     233, 250, 256
equilibrium line     56
equilibrium stage model     270
equilibrium theory     149, 188, 189
ester hydrolysis     166
esterification     166, 234, 250 ff, 258
ethanol     153, 175
eutectic     343
eutectic carbonate melt     47
extended Debye-Hückel theory     494
extent of oxidation reaction     50, 56
extent of reforming reaction     50, 56
external reforming     59
external reforming (ER)     48
extraction     313
extractor     369, 370, 376, 379, 386
extruder     393

co-kneader     396, 397
conical counter-rotating     397
co-rotating     397
counter-rotating     397
non-intermeshing     397
self-wiping     397
single screw     396, 397
single-screw     393, 402
twin-screw     393, 396, 402

extrusion     401

f
fast pyrolysis     448
feasibility analysis     87, 127
feasibility diagram     93, 96, 100, 105
feasible product     87
feasible split     106, 108
film-flow     236, 246, 249, 259
filter regeneration     441
filter regeneration curve     445
filter types     443
filtration combustion     447
fixed-bed chromatographic process     

150, 152, 164
fixed-bed reactor     360, 370, 372, 376 ff
flameless oxidation (FLOX- burner)     30
flash cascade     88–89
flooding behavior     239
flooding limits     236, 241 ff, 249, 262
Flory-Huggins model     196, 197
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flow pattern     236
flowsheet simulators     322
flue gas treatment     437, 438

catalytic filtration     439
conventional process     438

flue-gas desulfurization     454
fluidized-bed combustion     456
fluidized-bed dryers     455
fluidized-bed granulators and 

agglomerators     455
fluidized-bed plant     479
fluidized-bed reactor     219
fluidized-bed spray granulation     453
folded plate reactor     35
fuel cell     69
fuel utilization     50, 55
functionalization reaction     395

g
galvanostatic operation     78
gas cleaning     454
gas recycling     63
gas-liquid mass transfer     241, 247
gel effect     399, 405
graft reaction     395
granulation     456, 458, 502
growth kinetics     340, 352
growth rate     352

h
Hatta number     270, 272
heat capacity ratio     6
heat effect in adsorptive reactor     227
heat integrated processes     4
heat resistance     401
heat transfer     401
heat transfer coefficient     401
Henry coefficient     190, 191
high-temperature fuel cell     69
hodograph space     159
hold up     242
hot spot formation     69, 75, 81
HTU/NTU method     271
hydraulic diameter     239, 240
hydrodynamic

instability     405
stability     406

hydrodynamics     328
hydrogen cyanide synthesis     208
hyperbola     93, 96, 140, 142
hypothetical systems     92, 118, 

119, 130
hysteresis varieties     79

i
impact mill     419
indirect internal reforming (IIR)     48, 59
instabilities     402, 403, 405
instability     69

chemical     403, 406
hydrodynamic     403, 405
thermal     403, 405

integrated fuel processor (IFP)     33
integrated heat recovery     13
interchain copolymer formation     395
ion exchang     315
ionic liquids     313
isola varieties     79
isomer     343
isopropyl acetate hydrolysis     103, 104, 

105, 109

j
jet mill     420

k
Kick’s law     410
kinetic arheotrope     127, 133, 134, 

137, 138, 144
kinetic azeotrope     89, 92, 93, 101, 

134, 137, 145
kinetic compatibility     368
kinetics     326
Knudsen diffusion     129, 134, 142

l
Langmuir isotherm     189, 196
laser-induced fluorescence (LIF)     326
latent heat storage     16
leaching of metal     425
lever rule     53, 64
Lewis cell     325
liquid–liquid     102, 103
liquid–liquid equilibria (LLE)     321
liquid-sprayed gas-solid fluidized bed     456
low order model of a distillation column     175

m
m2–m3 plane     189, 191
mass transfer     323 ff, 366, 370, 373, 375
mass transfer coefficient     112, 115–117, 120, 

129–131, 142, 144, 279, 280, 302
Maxwell–Stefan diffusion     325
Maxwell–Stefan equation     272
mean residence time     246, 247
mechanical activation     424
mechanical alloying     425
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mechanochemistry     408
membrane reactor     359, 364, 366, 

368, 382 ff
methane steam reforming     36
methanol     152, 175
micelles     319
microemulsion     320
migration velocity     183
milling intensity     413
mixing rule     49, 63
mixing rules     52
model reduction     174
model-based control     174
modeling of the granulator coupled 

with reactive absorption     460
modeling of the particle 

population     475
mollier diagram     486
molten carbonate fuel cell (MCFC)     

45, 46
molten electrolyte     70
monoliths     248 ff
moving-bed chromatographic process     

152
MSMPR crystallizer     351
MTBE     97–100
multicomponent mixtures     341
multi-component reaction     395
multi-component system     341, 357
multifunctional reactor with integrated 

heat recovery     10
multiple Jänecke projection     345, 348
multiple orthogonal projection     344

n
nitric acid     283
nonlinear waves     149
normalized heat loss     6
nucleation kinetics     340, 352, 354
nucleation rate     352, 353
number of transfer unit     115, 120, 125
number of transfer units     6

o
operation window     234
overheating during oxidative coke 

removal     24

p
packed column     267
parabola     93, 141
particle size distribution     356

pellet microstructuring     223
pervaporation     117
phase diagram     341, 342, 

346, 348
high-dimensional     346
isobaric     349
reactive     344

phase plane analysis     74
phase splitting     95
planetary mill     417
plate column     269
plug flow tubular reactor     361, 365
plug flow tubular reactor (PFTR)     361
polycyclic aromatic hydrocarbons     441
polymerization     399

chain radical     395, 399
extrusion     398
step     395
thermal     393

polymerization reactor     393
population balance     474
population balance equations (PBEs)     340
potential singular point surface (PSPS)     

88, 91, 137
potentiostatic operation     74
prediction of wave patterns     157
pressure drop     236, 237, 242, 244, 263
pressure swing regeneration     220
probability of destruction     492
probability of impact     488, 492
probability of no collisions     491
propagating adsorptive reaction zone     203
propagation velocity     

reaction front     19
thermal front     19

1-propanol     152, 175

r
racemization     353, 356
reactant dosing     378
reaction cyclone     437, 448
reaction kinetic surface     91
reaction rate     360, 363, 368, 

370, 376, 379 ff, 385, 386
reaction separation process     154, 161
reactive absorption     265, 266, 456, 

460, 481, 502
reactive absorption experiments 

with granulation     502
without granulation     481

reactive arheotrope     119, 123–125, 
133, 137, 138, 145
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reactive azeotrope     88, 94–96, 
103, 110, 119, 137, 
144, 145, 162

reactive chromatography (see also 
chromatographic reactor)     161, 
183–185

reactive condenser     87, 89
reactive crystallization     339, 340, 351
reactive distillation     87–148, 161, 

233, 234, 236, 
241, 262

reactive extraction     313
reactive extrusion     393, 398, 402, 405
reactive filtration     437
separation of particulates and reaction 

of solids     441
of volatiles     438

reactive projection     345
reactive regeneration     221
reactive separation     233, 258, 263
reactive separation process     89
reactive stripping     234, 236, 241, 249, 

252, 253, 258 ff
recuperative heat exchange     10
recuperative process     27
recycle ratio     48, 63
reextraction     318
reforming concept     48, 59
regenerative heat exchange     10, 12
residence time     362, 364, 365, 

372, 373, 382
residence time distribution     236, 

240, 244, 331
residue curve map     87
residue curves     87, 112, 116, 123
reversible reactions     359, 369, 378
Rittinger’s law     410
roller mill     415

s
Sauter diameter     476, 510, 523
seeded crystallization     354, 356
selectivity     233, 250, 255 ff, 359, 

364, 365 ff, 370, 373, 378 ff
Sherwood number     280
side stream injection     20
simulated moving bed (SMB)     

187–189, 220
chromatographic process     172

simulated moving-bed reactor (SMBR)     
184, 188, 189, 191, 196, 197, 199

single-component reaction     395

single-screw     396
SLE (solid-liquid equilibrium)     340
SLE phase diagram     341, 342
solid oxide fuel cell (SOFC)     45
solid-liquid equilibrium     340
solubility     347
solvent     313
sorption capacity     184, 197
sorption selectivity     184, 197
sorptively enhanced reactor     204
SOx absorption     299
space-time yield     254, 257, 260, 263
specific contact area     280, 302
stacking of monoliths     246, 248
stationary phase     183, 184, 

186–188, 197, 199
stationary point     57
steady-state simulation     291
steam reforming     45

of methane     36
of methanol     36

steam reforming of methane     36
steam/carbon (S/C) ratio     46, 50
Stefan–Maxwell     112, 113
Stefan–Maxwell equation     367, 373
stirred cell reactor     282
stirred media mill     418
stripping efficiency     236, 247, 248, 

253, 258, 263
sulfur dioxide     461
Sulzer packing     248, 262
superficial fluid velocity     196
sweep gas     110, 111, 117
symmetric mode of operation     12
Szego mill     416

t
Taylor-flow     236
temperature swing regeneration     221
tetrahydrofuran (THF)     133, 

134–136, 142–144
thermal wave     19
thermodynamic equilibrium     276
transformed concentration variables     

156, 165
transformed equilibrium function     

162, 165
transformed variable     87, 92, 98, 

101, 103, 108, 137, 144
tribochemistry     407
tri-butyl-phosphate     318
trickle bed operation     236, 237, 241
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Trommsdorff effect     399, 405
true countercurrent (TCC)     

185–187, 188
tumbling mill     416
twin-screw     396
two-film model     272, 280, 301
two-layer model     332

u
ultrasound reactor     421
UNIFAC model     196, 197

v
venturi tube     326

vibration mill     418
volumetric solid flow rate     189

w
water gas shift     209
water stripping     249, 257
water-gas shift reaction     46, 47
wave fronts     150
wave phenomena     150
wave solution     158

y
yield     364 ff, 369, 386
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