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absorbed dose, 96
acceptor, 92
acid mine drainage, 10
acidity, 16
activated complex, 37, 79, 83, 86, 88, 89, 90,
92, 100, 101
activation
energy, 80, 86
volume, 90, 91

box model, 160
Bray-Liebhafsky reaction, 207
breakthrough, 179
Briggs—Rauscher reaction, 207
Bronsted-Bjerrum equation, 88
Brownian motion, 193
Brunauer-Emmett-Teller (BET)
method, 111
Buckingham 7 theorem, 20, 129

activity buoyancy force, 129
coefficient, 88 Burton—Cabrera—Frank (BCF) theory,
ratio, 46 126, 182

adsorbate, 107
advection, 128
affinity, 46, 123
agate, 207

calcite, 174, 176
carbon dioxide, 15, 49
catalyst, 101

aggregation rate, 193 characteristic
alkalinity, 16 length, 130, 158
antilog transformation, 27 time, 42, 53
apparent rate constant, 38 Chauvenet’s criterion, 22
Arrhenius equation, 30, 72, 84, 135, 147 chemical
Avrami equation, 197 bond, 97
classical, 199 potential, 46, 122
modified, 199 reactor, 56

balanced chemical reactions, 9
barite, 174, 191
batch reactor, 56

continuous tracer, 63

rate, 64, 66

sampled, 74

spike tracer, 60
BCF theory, see Burton—Cabrera—Frank

(BCF) theory

Belousov—Zhabotinsky reaction, 207
BET surface area, 111
blunders, 21
Boltzmann constant, 82, 189, 193
boundary layer, 141

weathering, 6
chord method, 65, 70
chromatography model, 178
coating

growth model, 147

thickness, 149
coefficient of determination, 29
compensation effect, 87
complimentary error function, 139
composite reaction, 37
computational error, 4
conductivity, 17
conservation of mass, 47, 56
continuity equation, 59, 61, 63, 156
critical nucleus, 189, 192
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Damkohler number, 132, 140, 141, 156
Darcy velocity, 128, 165
Darcy’s law, 129
Debye—Hiickel limiting law, 88
degree of saturation, 189
dendrite, 127
denudation, 6
detailed balance, 45, 48, 50, 122
diffusion, 62, 74, 132
diffusion coefficient, 134, 147

ion pair, 138

mutual, 138, 139

tracer, 134
diffusion-limited aggregation, 193
dimension, 17
dimensional analysis, 17
dimensionless numbers, 18, 20, 119, 129
discharge, 128
dispersion, 62, 74
distribution coefficient, 110, 173
Doerner—Hoskins model, 175
donor, 92
donor-acceptor theory, 98, 99
double log method, 72
Dufour effect, 206
dynamic viscosity, 128

effective diameter, 103, 104, 116
Eh, 17
Einstein, 94
electron
localization function, 98
transfer, 92, 96
tunneling, 93
electrophile, 98
elementary reaction, 37, 97, 101
enrichment blanket, 208
entropy production, 206
error, 21
error propagation, 24
etch pit, 123, 126
extent of reaction, 38, 169

ferric thiosulfate, 83, 86, 89, 101
Fick’s laws, 132, 142
fluorapatite, 73
flux, 37, 102, 124, 144, 148
diffusion, 140
reaction, 140
formal error, 4

Index

forsterite, 105, 114, 116, 121

fraction reacted, 40, 42, 115, 116, 120, 153,
174,177, 198

fraction remaining, 40, 42, 44, 120, 174, 177

fractional surface coverage, 109, 110

Franck—Condon principle, 79

free energy of activation, 84, 92

free radical, 96

geometric surface area, 104
Grotthuss mechanism, 134
Grotthuss—Draper law, 94
growth units, 127

guess method, 64

gypsum, 139, 141, 144, 146

half-life, 42, 44, 53, 55

hardness, 17

hillock, 123

homogeneous
dimensions, 18
units, 18

Hook’s law, 92

hot spring, 60, 61

hydrated electron, 95

hydrogen sulfide, 43

hydrostatic head, 129

hydroxyl free radicals, 96

illite, 30

incongruent dissolution, 78

Ingold mechanism classification, 98
inhibitor, 101

initial rate method, 28, 65
International System of Units, 13
ionic strength, 88, 101

iron oxyhydroxide coating, 150

JMAK equation, 197
Johnson—Mehl-Avrami—Kolmogorov
(JMAK) equation, 197

kaolinite, 30

kinematic viscosity, 128, 147
kink, 126

Kossel crystal model, 123

Langmuir
isotherm, 112
model, 107
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leached layer, 126, 127 oriented aggregation, 197
ledge, 126 orthokinetic aggregation, 197
Lewis oscillating chemical reaction, 207
acid-base theory, 98 oxidation-reduction, 92
bond model, 97
Liesegang bands, 207 packed bed, 106
limonite pseudomorph, 153 particle lifetime model, 118
Lineweaver—Burke equation, 109 partition
local equilibrium assumption, 156, 167, 178 coefficient, 173
logarithm, 20 function, 80
logarithmic transformation, 25, 27 pattern formation, 205
longitudinal Péclet number, 131, 156
dispersion coefficient, 131, 159 perikinetic aggregation, 197
dispersivity, 131 periodic bond chain theory, 123
phase transfer
Manning equation, 129 coefficient, 165
Marcus theory, 92 model, 164
mass balance models, 170 photochemical, 93, 96
mass transfer coefficient, 141, 144 photochemistry
diffusion, 141 first law, 94
reaction, 144 second law, 94
Maxwell-Boltzmann distribution, 80 photo-oxidation, 94
mean, 21 photosynthesis, 94
metasomatic infiltration, 178 Planck’s law, 94
metastable persistence, 36 Plank constant, 82
Michaelis—Menton equation, 112 plug flow reactor, 28, 56
microscopic reversibility, 45 continuous tracer, 64
mineral stability, 121 rate, 70
mixed flow reactor, 56 spike tracer, 62
continuous tracer, 63 polymerization rate, 182
non-steady state, 75, 76 polynomial method, 70
rate, 69 porphyry copper deposit, 208
spike tracer, 61 potassium feldspar, 168
mixing, 57, 74 precursor complex, 92
molecular orbital theory, 97 pre-exponential, 72, 84, 87, 190
molecularity, 37, 100 pressure, 90
pX notation, 13
Nernst film model, 142 pyrite, 10, 28, 33, 39, 40, 69, 70, 96, 150, 153
no slip condition, 141
non-equilibrium thermodynamics, 206 Q10 rule, 86
notation, 12 quartz, 53, 96, 121, 124, 157, 165
nucleation, 198 quasi-equilibrium model, 81
rate, 185, 190, 191 quasi-kinetic model, 156
nucleophile, 98 R2, 29

numerical derivative, 32, 65
radiation chemical yield, 96

oligiomer, 127 radiolysis, 95, 96
Onsager reciprocal relations, 206 radium, 174
opposed reaction, 47 random error, 21

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781107029972
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-02997-2 — Geochemical Rate Models

J. Donald Rimstidt
Index
More Information

rate

constant, 36

equation, 36, 79
rate-determining step, 100
reaction

intermediates, 100

mechanism, 97, 100, 101

order, 36, 72, 100

progress variable, 39

rate, 36

reaction-limited aggregation, 194
reactive intermediates, 100
reconstruction reaction, 126
regression model, 27
reorganization energy, 93
reservoir, 160
residence time, 163
retardation factor, 179
reversible reaction, 52
Reynolds number, 130
rounding numbers, 23

salinity, 17
Schmidt number, 131, 141
schwertmannite, 204
scorodite, 66
self-assembly, 127
self-exchange reaction, 92
shrinking core model, 152
shrinking particle model, 114, 118, 198
ST units, 13
Sierra Nevada batholith, 171
significant figures, 23
silica, 53, 99, 138, 157, 183, 195
similitude, 19
site density, 105
slug, 56, 62, 74
Smoluchowski model, 193
solid-solid transformation model, 197
Soret effect, 206
specific discharge, 128
specific surface area

BET, 111

geometric, 104
spinodal, 186
spiral hillock, 126
stability ratio, 194
staged reactors, 56
standard deviation, 22

Index

standard error, 22
Stark—Einstein law, 94
steady state, 160
stoichiometric coefficient, 38, 100
Stokes—Finstein equation, 136
structural error, 4
successor complex, 92
sulfur dioxide, 91
surface area/mass, 106
surface area/volume, 106
surface
catalysis, 111
concentration, 109
free energy, 102, 186
reactions, 106
retreat rate, 114
site, 105
surficial velocity, 128
systematic error, 21

TDS, 17

terrace, ledge, and kink (TLK) model,
126, 182

tetrathionate, 83

time constant, 43, 162

time—temperature—transformation (TTT)
diagram, 200

TLK model, 126

tortuosity, 139

total dissolved solids, see TDS

tracer, 179

continuous, 59
spike, 59

tracer kinetics, 59

transition state, 37, 46, 80, 81, 90, 97,
100, 101

transition-state theory, 79

transmission coefficient, 82

TTT diagram, 200

Turing model, 207

unit analysis, 18

unit operation, 205
units, 13, 17
unopposed reaction, 39
uranium dioxide, 113

vacancy island, 126
valence bond theory, 97
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validation, 5

velocity boundary layer, 141
verification, 4, 5, 9
vibrational frequency, 81
viscosity, 128

volumetric flow rate, 128

water cycle, 163

weathering, 168, 170
wollastonite, 76
Wulff
construction, 122
theorem, 103,
122

Zeldovich factor, 190
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