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Alder, K., 305, 313
Aristotle, 328
Arrhenius, S. A., 94, 170
Aspin, J., 283
Avogadro, A.128, 379

Bacon, F., 31
Bayer, K., 292
Bernoulli, D., 45, 59, 223
Berthollet, C. L., 66
Berzelius, J. J., 6
Birkeland, K. O. B., 229
Bjerrum, N., 177
Blodgett, K. B., 330
Boltzmann, L. E., 12, 56, 347, 379
Bosch, C., 229
Bose, S. N., 346
Bowen, N. L., 112
Boyle, R., 128
Brandt, H., 263
Briggs, H., 173
Brønsted, J. N., 96, 170
Brown, H. C., 305
Brown, R., 56
Brunauer, S., 244

Cahn, R. S., 326
Carnot, N. L. S., 69
Chapman, D. L., 239
Chapman, S., 157
Chauvin, Y., 307
Clapeyron, B. P. E., 82
Clark, F. W., 100
Claus, C. F., 301
Clausius, R., 83
Colding, L. A., 69
Coriolis, G.-G., 57
Coulomb, C. A. de,

389
Croll, J., 353
Crutzen, P., 343
Curie, P., 34

Dalton, J., 128
Dansgaard, W., 360
Darcy, H. P. G., 223
Deacon, H., 302
Debye, P., 215, 389
Decartes, R., 46

Derjaguin, B. V., 247
Dickinson, C. W., 263
Diels, C. P. H., 305, 313
Dokuchaev, V. V., 217
Duhem, P. M. M., 39, 71

Einstein, A., 346
Ellingham, H., 290
Emmett, P., 244
Eratosthenes, 14
Euler, J., 45
Euler, L., 39, 45, 52
Eyde, S., 229

Fajans, K., 194
Faraday, M., 379
Farland, J., 163
Fick, A., 66
Fourier, J. B. J., 18, 66, 357
Froude, W., 45

Gahn, J. G., 263
Galilei, G., 31
Gay-Lussac, J. L., 128
Gibbs, J. W., 39, 69, 71, 81
Goeppert-Mayer, M., 7
Goldschmidt, W. M., 8
Gouy, L. G., 239
Graham, T., 66, 246
Grignard, F. A. V., 305
Grubbs, R., 307
Guldberg, C. M., 43, 128
Güntelberg, E., 392

Haber, F., 229
Hadley, G., 131
Hall, C. M., 291
Hardy, W. B., 247
Harkins, W. D., 7
Hasselbalch, K. A., 178
Helmert, F. R., 15
Helmholtz, H. von, 239
Henderson, L. J., 178
Henry, W., 86
Herodotos, 270
Héroult, P., 291
Hipparchos, 357, 379
Hoff, J. H. van’t, 81, 172
Hofmeister, F., 247
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Hubble, E. P., 4
Hückel, E., 215, 389
Humboldt, A. von, 31

Ingold, C. K., 326

Jeans, J. H., 12
Johnston, H., 161
Joule, J., 69
Junge, C. E., 267

Keeling, C. D., 254
Kepler, J., 31, 353
Kirchhoff, G., 346
Kistiakowsky, G. B., 83
Knowles, W. S., 305
Kohlrausch, F. W. G., 212

Lagrange, J.-L., 53, 355
Lambert, J. H., 321
Landau, L., 247
Landolt, H., 41
Langmuir, I., 330
Laplace, P.-S., 63
Lassaigne, J. L., 263
Lavoisier, A. L., 36, 41, 170
Leblanc, N., 270, 300
Le Chatelier, H. L., 262
Lémery, N., 170
Lewis, G. N., 170, 190, 194
Liebig, J. von, 169, 217, 263
Lovelock, J., 161
Lowry, T. M., 170

Makovietsky, A. E., 87
Marcus, R. A., 96
Mariotte, E., 128
Maxwell, J. C., 393
Mayer, J. R. von, 69
Menten, M. L., 42
Michaelis, L., 42
Midgley, T., 162, 270
Milankovitch, M., 353
Miller, J., 97
Miller, S., 14
Mills, J. A., 327
Mohorovičić, A., 8, 18
Molina, M. J., 162, 164, 270

Napier, J., 173
Natta, G., 305
Navier, C. L., 64
Nernst, W. H., 66, 90, 201
Newton, I., 15, 57
Noyori, R., 305

Ohm, G., 207
Onsager, L., 69

Ørsted, H. C., 291
Ostwald, W., 176, 262
Overbeek, J. T. G., 247

Pauling, L. C., 6
Pedersen, K. J., 96
Penzias, A. A., 4
Picard, J., 15
Planck, M. K. E. L., 346, 379
Poiseuille, J. L. M., 62
Poisson, S. D., 390
Pourbaix, M., 202
Prelog, V., 326
Prigogine, I., 39

Raoult, F.-M., 86
Reuss, F. F., 238
Reynolds, O., 45, 64
Richter, C. F., 18
Rowland, F. S., 162, 270

Sabatier, P., 305
Scheele, C. W., 263, 270, 295,

302
Schrock, R. R., 307
Schulze, H., 247
Sharpless, K. B., 305
Smeaton, J., 283
Sneider-Pellegrini, A., 31
Solvay, E., 301
Sørensen, S. P. L., 173
Stefan, J., 347
Stern, O., 239
Stokes, G., 64
Stolarsky, R. S., 270

Teller, E., 244
Thomson, W. (Kelvin), 69
Trouton, F. T., 83

Urey, H., 14

Verwey, E. J. W., 247

Waage, P., 43
Waals, J. D. van der,

74
Wegener, A., 31
Weldon, W., 302
Wien, W., 347
Wilson, R. W., 4
Wittig, G., 305
Woese, C. F., 135
Wöhler, F., 291
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Abundance of the elements, 8, 100
Acid

acid rain, 156, 243
acidity constant, 173–175, 181
acidity exponents (table), 175
boric acid, 185
carbonic acid, 185
carbonic acid (table), 187
chemistry, 170
conjugate base, 171–174
definition, 171
degree of dissociation, 176
dicarboxylic acids (table), 183
divalent, 178
glycine, 184
hard acid, 195
Lewis acid, electron acceptor,

194
polyvalent acid, 187, 381
silicic acid, 185
soft acid, 195
strength, 173–175
tetraaquamercury(II), 185
trivalent, 178
weak acid, 174

Acronyms
2,4,5-T, 2,4,5-trichlorophenoxyacetic acid,

316
2,4-D, 2,4-dichlorophenoxyacetic acid,

316
BIF, banded iron formation, 35
BOD, biological oxygen demand, 119
BPL, bone phosphate of lime, 279
CFC, chlorofluorocarbons, 161
CHEMRAWN, Chemical Research Applied to

World Needs, 412
cmc, carboxymethylcellulose, 334
COD, chemical oxygen demand, 120
CODATA, Committee on Data for Science and

Technology, 371
DDT, 1,1,1-trichloro-2,2-bis(4-chlorophenyl)

ethane, 312
DIC, dissolved inorganic carbon, 254
DMS, dimethyl sulfide, 267
DOM, dissolved organic matter, 116
DU, Dobson unit, 159
EPA, U.S. Environmental Protection

Agency, 311, 411

EPICA, European Project for Ice Coring in
Antarctica, 360

FAO, Food and Agricultural Organization of the
UN, 412

HCH, hexachlorocyclohexane, 326
ICSU, International Council for Science, 371,

412
iep, isoelectric point, 3
IGBP, International Geosphere-Biosphere

Programme, 3
IPCC, Intergovernmental Panel on Climate

Change, 412
IPY, International Polar Year, 3
ISO, International Organization for

Standardization, 376
IUGS, International Union of Geological

Sciences, 406, 412
IUPAC, International Union of Pure and

Applied Chemistry, 3, 412
LAS, linear alkylbenzene sulfonate,

333
LFER, linear free-energy relationship, 96
MCPA, 4-chloro-2-methylphenoxyacetic acid,

317
NIST, U.S. National Institute of Standards and

Technology, 412
NMHC, nonmethane hydrocarbon, 144, 151
PAN, peroxyacetyl nitrate, polyacrylonitrile,

149
PCCH, pentachlorocyclohexene, 326
PCDF, (polychloro)dibenzofuran, 325
PCDT, (polychloro)dibenzothiophene, 325
PDB, Pee Dee Belemnite, 28
PE, person equivalent, 337
PSC, polar stratospheric clouds, 166
PVC, poly(vinyl chloride), 303
pzc, point of zero charge, 244
QSAR, quantitative structure–activity

relationship, 320
RUP, restricted use pesticide, 311
SCOPE, Scientific Committee on Problems of

the Environment, 3, 250
SI, international system of units, 375
SIT, specific ionic interaction theory, 392
SOM, soil organic matter, 116, 229, 248
STP, standard temperature and pressure,

289
TBT, “tributyltin,” Bu3SnOH, 329
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Acronyms (cont.)
TCDD, 2,3,7,8-tetrachlorodibenzo[1,4]dioxin,

324
UNESCO, United Nations Educational,

Scientific and Cultural Organization, 3
USDA, U.S. Department of Agriculture, 413
VPDB, Vienna Pee Dee Belemnite, 28
VSMOW, Vienna Standard Mean Ocean Water,

27
WHO, World Health Organization, 330

Activity, 75, 84
activity of electrolytes, 214, 389

Adsorption
isotherm, 244, 334

Advection, 65
Aerosol, 154

climate impact, 155, 362
sea spray, 155

Affinity, 77
standard affinity, 79

Alkalinity, 179–188
definition, 177

Aluminium
alumina, 291
aluminium oxide, 218
aluminium hydroxide, 201
Bayer’s method, 292
production, 274
production rate, 291
red mud, 292
synthesis, 291

Amphiprotic solvent, 171
Amphoteric species, 171
Arrhenius’ equation, 94
Astronomical climate theory, 353–360,

396–400
general precession, 396
luni-solar precession, 399
planetary precession, 396

Astronomical forcing
climate records, 358
insolation formula, 353
time dependence of insolation, 355

Atmosphere, 11, 140
aerosol, 124
chemical composition, 124–126
convection, 393
equation of state, 128
evolution, 12
exosphere, 16, 124
greenhouse gases, 361
Hadley model, 131
humidity, 126
lapse rate, 125, 395
mesosphere, 125
ozone layer, 130
photolysis, 140
polar vortex, 164
pressure, 125

radiant forcing (tables), 362
standard atmosphere, 125
stratosphere, 125, 362
temperature, 125
thermosphere, 124
trace gases, 126–127
tropopause, 125
troposphere, 125, 362

Bacteria
Escherichia coli, 259
microbial leaching, 269
nitrification, 243
Nitrobacter, 259
Nitrosococcus, 259
Nitrosomonas, 259
Pseudomonas aeruginosa, 259
Sphingomonas paucimobilis UT26, 327
sulfate-reducing bacteria, 29
Thiobacillus ferrooxidans, 269

Barometric law, 56
scale height, 57

Base
basicity constant, 174
chemistry, 170
conjugate acid, 171–174
definition, 171
electron donor, 194
oligovalent, 178
strength, 174–175

Bernoulli’s equation, 56–60, 222–223
elevation head, 59, 223
hydraulic head, 59, 223
osmotic pressure head, 223
pressure head, 59, 223
velocity head, 59, 223

Big Bang, 4–5
Bimolecular reactions, 93–96
Biogeochemical cycles, 250

carbon, 251
chlorine, 270
nitrogen, 256
phosphorus, 263
sulfur, 265

Biota
chemical composition, 131–133
diagenesis, 133–134
eukaryote, 131
prokaryote, 131

Blackbody radiation, 4, 141
Bowen’s reaction series, 112
Box model, 69
Bronze Age, 329
Buffer equation, 178

Henderson-Hasselbalch equation, 178
Buffer value, 177, 179–188

Capillary forces, 224
Capillary tube, 63
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Carbon, 251–256
anthracite, 251
bitumen, 251–288
bituminous coal, 288
carbon cycles, 252
coal, 288
coal gas, 289
coke, 288
global distribution, 252
kerogen, 252

Carbon dioxide
anthropogenic production, the Keeling curve,

254
biological pump, 255
cement manufacture, 255
emission from cement manufacture,

284
flux, 253
greenhouse gas, 365
lifetime in atmosphere, 253
limeburning, 256
ocean sink, 254
radiant forcing, 361

Carbon monoxide, 144
emission, 151

Carbonic acid, 185
constants, 187

Catalyst design, 305–309
air pollution, 309
asymmetric synthesis, 305
metathetic catalysis, 307
pheromone, 308
supercritical solvents, 308
waste water, 309

Cell, 135
aerobic respiration, 137
classification, 138
denitrification, 137
dicot, 136, 316
eukaryote, 135
fermentation, 138
iron reduction, 137
manganese reduction, 137
metabolism, 137
methanogenesis, 137
monocot, 136, 317
photosynthesis, 135
prokaryote, 135
respiration, 135
sulfate reduction, 137

Centrifugal acceleration, 57
Chapman mechanism, 157
Chemical kinetics, 39

Arrhenius equation, 94
bimolecular reaction, 92, 141
chain reaction, 141
electron transfer, 96
elementary reaction, 92
molecularity, 92

steady-state approximation, 142
termolecular reaction, 92
transition state, 95
unimolecular reaction, 92

Chemical potential, 73, 86
excess chemical potential, 88

Chemicals industry, 273–309
agricultural products (table), 277
agriculture, 277
cement, 282–285
chemical tools, 275–277
clinker, 283
commodities (table), 274
energy consumption (table), 275
ethene, use of, 279
fertilizers, 277
food industry, 277
heavy industry, 282–294
introduction, 273–282
lime production, 275
NPK fertilizer, 278
plastic production, 274
polyamides, examples, 282
polyesters, examples, 281
Portland cement, 283
production of chemicals (table), 280–281
survey of chemical industries (table), 276

Chlorine, 270–272
applications (table), 303
bleach, 293
chlorine cycles, 271
chloromethane, 270
Deacon process, 302
electrolysis, 296
history, 270
Kel-Chlor process, 302
organochlorine compounds, 323
persistent organic pollutants, 323
pesticides, 313
PVC, poly(vinyl chloride), 303
Scheele’s method, 302
Weldon process, 302
world production, 302

Chlorofluorocarbons (CFC)
destruction, 284
replacements, 167

Clapeyron equation, 82
Clausius-Clapeyron equation, 82
Climate (see also “Modern climate”)

Anthropocene, 343
climate change, 343
forcing, 343
greenhouse gases, 351
history, 359
mean surface temperature, 361
proxies, 358–360
Vostok ice core record, 359–360

ClOx, 161–162, 165
Colloids, 246
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Complex formation, 190
chloro complexes, 191
cumulative constant, 191
mononuclear complexes, 385
speciation, 191
stepwise formation constant, 190
the vanadocitrate system, 193

Congener, 324
Conjugate species, 171, 178, 180
Conservation of mass, 41
Continuity equation, 38, 49, 51, 65

box model, 69
puff model, 68

Coordination chemistry, 189
Coriolis acceleration, 57
Cosmic microwave radiation, 4
Coulomb’s law, 389
Cyclone, 58

Darcy’s equation, 62, 223, 240
Darcy permeability, 223
hydraulic conductivity, 223

DDT, 1,1,1-trichloro-2,2-bis(4-chlorophenyl)
ethane, 312

bioaccumulation, 312
biomagnification, 313
preparation, 312

Debye length, 390
Debye-Hückel limiting law, 215
Detergents, 330–335

builder, 333
cleaning action, 332
eutrophication, 334
Laplace’s equation, 330
lubricating oil, 332
micelle, 332
soap, 331
surface tension, 330
surfactant, 331
syndets, 331, 332

Diagenesis, 113
anthracite, 133
biomarker, 134
bitumen, 133
lignite, 133
petroleum, 134

Dicot, 136, 316
Diels-Alder syntheses

aldrin, 313
bromocyclenes, 328
dieldrin, 313
endosulfane, 313

Diffusion, 66
diffusion coefficient, 67

Dinitrogen oxide, nitrous oxide, 161,
361

Dispersion, 66
Divergence, 46
Domestic water, 336–338

disinfection, 336
electrode potentials, 338
eutrophication, 337
person equivalent (PE), 337
purification, 336

E-pH diagram, 202
iron-water system, 205–207
natural waters, 205
stagnant soil water, 206
water, 203

Earth
degree of latitude, 15
geological periods, 21–23
internal structure, 17–20
magnetism, 33
measurement of degrees, 14
origin, 4
physical properties, 15, 16
plate tectonics, 31
population, 16
Wilson cycle, 32

Eddy diffusion, 65
Electrical conductor, 207

conductivities of electrolytes, 212
conductivity, 209, 213–214
current density, 209
electrolytic cell, 210
electrolytic conductors, 209
galvanic cell, 210
ionic conductivity, 210
molar conductivity, 210, 214
parallel resistors, 208
series resistors, 208

Electricity, 377
Electrolytic cell

decomposition potential, 299
diaphragm cell, 296
energy condition, 298
membrane cell, 297
mercury cell, 297
overpotential, 299
standard electrode potentials, 298

Electronegativity, 6
Electroosmosis, 239–240
Ellingham diagram, 290
Enantiomer

enantiomeric excess, 322
ibuprofen, 323
R,S nomenclature, 326
thalidomide, 323

Enantiomeric xenobiotics
chiral species, 321
enantiomer, 320
hindered rotation, 325
optical activity, 320
polarized light, 321
racemic mixture, 321
stereoisomer, 321

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

Cambridge University Press
978-1-107-02155-6 - Chemistry and the Environment
Sven E. Harnung and Matthew S. Johnson
Index
More information

http://www.cambridge.org/9781107021556
http://www.cambridge.org
http://www.cambridge.org


421 Subject index

Equation of motion, 39, 54
barometric law, 56
Bernoulli’s equation, 59
Euler’s equation, 39, 55
hydrostatic equation, 56
Newton’s first law, 57
Newton’s second law, 15, 39, 55
Newton’s third law, 57

Equilibrium constant, 43
standard equilibrium constant, 80
temperature dependence, 81

Euler’s equation, 39, 55
Eutrophication, 265, 334, 337
Extensive quantities, 39
Extent of reaction, 41

Fajans’ rules, 194
Fertilizer, 277

ammonia, 229, 262
ammonium salts, 278
calcium cyanamide, 261
dihydrogenphosphate, 229
eutrophication, 337
fertilizer potency, 278
Norway saltpeter, 229
NPK fertilizers (table), 278
NPK value, examples, 278
Ostwald process, 262
salts of phosphoric acid, 278
superphosphate, 264
triple superphosphate, 265

Fick’s first law, 66
Field

scalar field, 43
steady field, 53
vector field, 43

Fluid dynamics, 38, 45
convection, 393
curl, 47
Darcy’s equation, 62
divergence, 46
Euler’s equation, 55
flux, 45, 253, 257
flux density, 44–46, 254
gradient, 46
hydraulic conductivity, 62
Laplace’s equation, 63
lapse rate, 395
Navier-Stokes equations, 64
Poiseuille’s equation, 60
Reynolds number, 64
rotor, 47
turbulent flow, 64
viscosity, 61

Flux, 44
Flux density, 44, 240
Formation function, 179–188, 249
Fundamental constants, 379
Fungicides, 318–320

biologically active compounds, 319
Bordeaux wash, 318
dithiocarbamates, 319
mercury compounds, 318
strobilurins, 319

General chemistry, terminology, 378
Geochemical classification

atmophiles, 8
biophiles, 8
chalcogenes, 9
chalcophiles, 8, 9
lithophiles, 8, 9
siderophiles, 8, 9

Geostrophic flow, 57, 59
Gibbs isotherm, 334

surface concentration, 334
surface tension, 334

Gibbs-Duhem equation, 39, 71, 335
Gradient, 46
Greek alphabet, 380
Green chemistry, 304–309, 315

catalyst design, 305
Greenhouse effect, 34
Groundwater, 220

aquiclude, 220
aquifer, 220, 226–228
aquitard, 220, 226
arsenic, 330
artesian well, 221, 226
confined reservoir, 226
free reservoir, 226
percolation fan, 222
physics, 226
saturated zone, 221
vadose zone, 221
water table, 221, 226

Half-life, 51
Hard water, 340
Henry’s law, 86, 127, 155, 185
Henry’s law constants, 87–90,

155
Herbicides

glyphosate, 317
phenoxyacetic acids, 316
sym-triazines, 316

HOx, 147, 159
Humus, 219, 248

fulvic acid, 133, 248, 249
humic acid, 133, 248
humin, 133, 248

Hydron, 171
Hydrosphere, 115, 169

chemistry, 169
distribution, 115
epilimnion, 121
Gulf Stream, 122
hydrological cycle, 116
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Hydrosphere (cont.)
hypolimnion, 122
natural waters, 116
thermocline, 122

Hydroxyl, 144

Industrial chemistry, biotechnological,
304

fermentation process, 304
genetical engineering, 304
mold, 304
yeast, 304

Industrial chemistry, inorganic,
294–304

chlor-alkali industry, 295–304
Claus process, 304
electrolytic cells, 296–299
Leblanc process, 300
Solvay process, 301
textile industry, 295

Insecticide, banned, 311
Insolation, 396–400

aphelion, 398
calendar date, 398
eccentricity, 354
ecliptic, 398
formula, 353
longitude of the perihelion, 354
Milankovitch cycle, 354–358
obliquity of the ecliptic, 354, 399
perihelion, 398
solar constant, 353
summer solstice, 354
Sun-Earth distance, yearly variation, 354
Vostok ice core record, 359–360
winter solstice, 354

Insolation, time dependence, 355–358
astronomical theory of climate, 357,

396
climatic precession, 356
Fourier coefficients (table), 357
ice-albedo feedback, 358
Milankovitch cycles, 356

Intensive quantities, 39
Internal structure of the Earth

asthenosphere, 19
core, 19
crust, 18
D′′ layer, 19
lithosphere, 19
mantle, 18
Moho, 18
pressure, 20

International system of units (SI), 375–377
fractions, 376
non-SI units, 376
SI base units, 375
SI prefixes, 375

Interstellar space, 5

Ion exchange, 249, 340
anion exchange, strongly basic, 341
anion exchange, weakly basic, 341
base saturation, 242
cation exchange, strongly acidic, 340
cation exchange, weakly acidic, 341
exchange capacity, 340
exchange capacity of minerals, 241
exchange capacity of soils, 242
resin, 340
swelling, 340

Ion product of water
definition, 171
seawater, 173
temperature dependence, 171

Ionic strength, 190, 238, 391
Iron

austinite, 288
basic oxygen process, 286
blast furnace, 285–288
cast iron, 288
cementite, 288
ferrite, 285
iron-age, 285
iron-carbon phase diagram, 290
iron-carbon-oxygen at 1500 K, 289
manufacture, 285
pig iron, 285
steel, 286–288

Isoelectric point, 182, 184
Isoprene

emission, 151
oxidation, 153
removal from the atmosphere, 152

Isotopes
argon, 25
calcium, 25
Cañon Diablo meteorite, 24, 29
carbon, 28
fractionation, 26, 27
hydrogen, 11, 359
isotope effect, 27
lead, 24
oxygen, 27–29, 358–360
potassium, 25
radioactive series, 23
radon, 26
sulfur, 29
thorium, 24
uranium, 24
Vienna Pee Dee Belemnite, 28
Vienna Standard Mean Ocean Water, 27
water, 27, 123

Laplace’s equation, 63, 224
Lewis acids and bases, 194–195
Lifetime, 49, 51
Light and matter

absorbance, 321
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absorption coefficient, 322
circular dichroism, 322
Lambert-Beer law, 321, 347
polarized light, 321

Limeburning, 256
mortar, 256
quick lime, 256
slaked lime, 256

Lipids, 331
Lithosphere, 99

chemical composition, 100
Lyophilic solute, 86
Lyophobic solute, 86

Magnetism
Curie temperature, 34
diamagnetism, 93
ferromagnetism, 34
paramagnetism, 34

Mass balance equation, 143
Matrix (soil matrix)

definition, 224
field capacity, 226
matrix head, 224
matrix pressure, 224
soil water, 226
tensiometer, 225
wilting point, 226

Metals
aluminium, 291
arsenic, 329
iron, 285–289
mercury, 328
reduction of oxides, 290
reduction of sulfides, 289
refining, 289
tin, 329
titanium, 291

Meteoric water, 11
Meteorites, 8

carbonaceous chondrites, 10, 13
Methane, 145

emission, 151
fluxes, 255
global budget, 146
oxidation, 146
radiant forcing, 361

Methylmercury
Minamata Bay, Japan, 329

Midlatitude ozone depletion, 166
Milankovitch cycles

climatic precession, 356
eccentricity, 356
insolation at 65◦ N and summer solstice,

356
Minerals, 99, 104

1:1 minerals, 233
2:1 minerals, 238
albite, 108

allophane, 230
amphibole, 11
anorthite, 108
arsenopyrite, 329
bauxite, 243
brucite, 234
calcite, 28, 35
cassiterite, 329
chlorite, 230, 237
chrysotile, 233
cinnabar, 328
corundum, 11
cryolite, 292
dioctahedral structure,

233
dolomite, 35
fayalite, 105
forsterite, 105
garnet, 114
gibbsite, 201, 233, 243
goethite, 201
gypsum, 35
hematite, 34, 36, 201
hydrargillite, 201, 233
illite, 230, 238
ilmenite, 34
imogolite, 230
kaolinite, 230, 232, 233
magnesite, 35
magnetite, 33, 34, 285
melitite, 11
montmorillonite, 230
muscovite, 230, 236
olivine, 11, 105
orpiment, 329
orthoclase, 108
perovskite, 11
phlogopite, 230, 236
phyllosilicate, 230–232
protoallophane, 272
protoimogolite, 272
pyrite, 29, 36, 266
pyrolusite, 302
pyrophyllite, 230, 235, 238
pyroxene, 11
quartz, 36, 108
rare minerals, 103
realgar, 329
rutile, 244
serpentine, 230
silicates, 104
spinel, 11
talc, 230, 238
trioctahedral structure, 234
troilite, 11, 24, 29
trona, 299
vermiculite, 230, 236
wollastonite, 114
zircon, 24
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Modern climate, 360–369
aerosol, 364
albedo, 363
climate change (table), 367
climate models, 368
climate sensitivity, 365
contrails, 364
global warming potential, 365–366
greenhouse gases, 361
mean surface temperature, 361
population growth, 369
radiant forcing (table), 362
radiation budget, 361
stratospheric ozone, 362
stratospheric water vapor, 363
tropospheric ozone, 362

Monocot, 136, 317
Mononuclear complexes, 385–387

average number of coordinated ligands,
386

consecutive formation constant, 385
cumulative constant, 385
definition, 385
degree of formation, 385
dissociation function, 386
formation function, 386

Montreal Protocol on Substances That Deplete the
Ozone Layer, 164, 167, 361

Navier-Stokes equations, 64
Nernst’s distribution law, 90
Nernst’s equation, 202
Nitrogen, 256–263

biosphere, 257
denitrification, 259
fixation (table), 257
fixation, artificial, 261–263
fixation, natural, 259–261
global distribution, 257
history, 257
lightning, 259
nitrification, 243
nitrogen cycles, 258

Nitrogen dioxide, 144
Nitrooxidanyl, 152
NOx, 147, 149, 160, 259, 284

formation, 257, 260
removal, 167

Oceans, 11
Octanol-water partition ratio, 91
Ohm’s law, 207
Oligovalent acids and bases, 178
Organochlorine compounds, 323–328

(polychloro)biphenyls (PCB), 325
(polychloro)dibenzofurans (PCDF), 325
(polychloro)dibenzothiophenes (PCDT), 325
(polychloro)dibenzo[1,4]dioxins (PCDD), 324
2,3,7,8-tetrachlorodibenzo[1,4]dioxin (TCDD),

324

bromocyclene, enantiomers, 328
congener, 324
dibenzo[1,4]dioxin, oxanthrene, 323
dioxins, (polychloro)dibenzo[1,4]dioxins

(PCDD), 323
enantiomers, 326
hexachlorocyclohexane (HCH), 326
lindane (γ -HCH), 326
pentachlorocyclohexene (PCCH), 326
phenoxy acetic acids, 316
toxic equivalent, 324

Ox, 157
Oxonium, 171
Ozone, 165

absorption spectrum, 157
climate impact, 361
column, 159, 167
Dobson unit, DU, 159
hole, 156–165
ozone layer, 130, 157–159
stratospheric ozone, 130, 362
tropospheric ozone, 149, 361

Paper, 292–294
cellulose, 292
industry’s emissions (1986), 294
industry’s use of chemicals, 294
kraft method, 293
lignin, 292
pulp, 292
sulfite-cellulose method, 293

Partial molar quantity, 70
molar radiant efficiency, 350

Partition ratio
biological, 91
octanol-water, 91

Pedosphere, 217
chemistry, 217
regolith, 220
soil, 218

Pesticides, 230
enantiomeric xenobiotics, 320
fungicides, 318
herbicides, 315
insecticides, 312
nomenclature, 310

pH definition, 173
Phase, 37

phase rule, 81
Phenoxyacetic acids

2,4,5-T, 2,4,5-trichlorophenoxyacetic acid, 316
2,4-D, 2,4-dichlorophenoxyacetic acid, 316
Agent Orange, 317
dichlorprop-P,

(R)-2-(2,4-dichlorophenoxy)propanoic
acid, 317

MCPA, 4-chloro-2-methylphenoxyacetic
acid, 317

mechlorprop-P, (R)-2-(4-chloro-2-
methylphenoxy)propanoic acid, 317
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Phosphorus, 263–265
history, 263
phosphorus cycles, 264

Photochemistry
actinic flux density (actinic flux), 141
photolysis, 93
quantum yield, 93
radical, 93

Photosynthesis, 13, 29, 35, 135
C3 plant, 136
C4 plant, 136

Planets
Earth, 10
Jupiter, 9
Mars, 10, 12
Saturn, 9
Venus, 10, 12, 34

Point of zero charge, pzc, 245
Poiseuille’s equation, 62
Poly(vinyl chloride), PVC

bis(2-ethylhexyl)phthalate, 304
pentaerythritol, 304
plasticizer, 304
poly(1-chloroethane-1,2-diyl)
stabilizer, 304
tetrabutyltin, 304
thermoplastic, 303

Polyvalent acid, 187, 381–384
alkalinity, 382
buffer value, 382
consecutive constant, 381
cumulative constant, 381
degree of formation, 382
dissociation constant, 381
dissociation function, 382
formation function, 382
program examples, 383–384

Potential determining ion, 244
Pourbaix diagram, 202–207
Puff model, 68

Radiation theory
absorbance, 348
absorption coefficient, 347–348
absorption cross section, 348
blackbody emission spectra of the Sun and the

Earth, 346
Kirchhoff’s radiation law, 346
Lambert-Beer law, 347
Planck’s radiation law, 346
Stefan-Boltzmann law, 347
Wien’s displacement law, 347

Radical
ClOx, 161
dioxidanyl, 144
HOx, 147, 159
hydroxyl (oxidanyl), 142
NOx, 147, 160
Ox, 157

Radioactive dating, 23

isochron, 24
Raoult’s law, 86
Rate

order of reaction, 42
rate constant, 42
rate of concentration change, 40
rate of conversion, 42
rate of reaction, 42
temperature dependence, 94

Reactivity, 79
Redox chemistry of natural waters, 201
Refractory species, 7, 9
Regolith, 220
Respiration, 135
Retention, 65
Reynolds number, 64
Rocks, 99

acidic rock, 100
andesite, 110
basalt, 32, 99, 110
basic rock, 100
bauxite, 291
diagenesis, 112
diorite, 110
gabbro, 110
granite, 33, 99, 110
igneous rock, 103, 109–112
ijolite, 110
metamorphic rock, 103, 114
nephelinite, 110
peridotite, 99
plutonic rock, 110
rhyolite, 110
rock-forming minerals, 102
sedimentary rock, 103, 112
texture, 110
ultrabasic rock, 100
volcanic rock, 110

Saturated zone, 222
Seawater

alkalinity and buffer value,
188, 198

complexes, 196
formation constants (table), 196
hardness, 198
solubility of calcite, 197
solubility of dolomite, 198
trace elements, 198

Seismic waves
LR-wave, 18
Moho, 18
P-wave, 17
Richter scale, 18
S-wave, 17
seismogram, 17
tomography, 18

Silicates, 104
alkali feldspar, 108
amphibole, 106
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Silicates (cont.)
asbestos, 106
chain silicate, 106
framework silicates, 108
inosilicate, 106
isomorphic substitution, 105
magma, 109
nesosilicate, 105
orthosilicate, 105
phyllosilicate, 108
plagioclase, 108
pyroxene, 106
sheet silicates, 107
tectosilicate, 108
weathering, 105

Sodium carbonate, 299
Leblanc process, 300
Solvay process, 301
trona, 300
world production, 301

Sodium hydroxide, applications,
299

Soil
acidification, 243
air, 228
chemistry, 228
clay, 113
gravel, 113
groundwater, 219
horizon, 218
ion-exchange capacity,

242–243
liming, 243
order, 220
pores, 224
porosity, 224
profile, 218
properties (table), 223
sand, 113
silt, 113
solution, 229, 236

Soil colloid phenomena, 246
Soil minerals

amorphous clay minerals, 230
chlorites, 235
clay minerals, 230, 236
kaolinites-serpentines, 231
mica minerals, 230, 234
table of soil minerals, 230
talcs, 234

Soil organic matter (SOM), 248
humus, 248
soil organisms, 248

Soil solution, 236
aluminium hydroxides, 201
iron(III) hydroxides, 201
salinity, 238

Solar irradiation, 34
Solar nebula, 10

Solar system, 7, 396
Specialty chemicals, 311
Speciation diagram

acetic acid, 179
acetic acid, ammonium, 180
carbon dioxide, carbonic acid, 188
chloro complexes, 192
phosphoric acid, 182
polyvalent acid, 189

Standard state, 73–77, 83–91, 170, 173
example, 88–89

Steady state, 53
Steady-state approximation, 142
Stellar nucleosynthesis, 7
Stoichiometric concentration, 174
Stoichiometric number, 41
Stoichiometry, 41
Stratosphere

Chapman mechanism, 157
chemistry, 156
NOx, 161
ozone, 130, 156, 362
polar stratospheric clouds (PSC), 166

Structure of soil minerals, 230
Sulfur, 265–270

carbonyl sulfide, 267
chalcophilic metals, 265
Claus process, 301
history, 265
microbial leaching, 268
sulfur cycles, anthropogenic, 267
sulfur cycles, natural, 266
sulfur dioxide, 266
sulfuric acid, production, 268

Sun-Earth system, radiation theory
absorptance, 349
albedo, 349
blackbody temperature, 348
global warming potential, 352
greenhouse effect, 349
insolation, 348
IR spectra of some greenhouse gases, 351
radiant efficiency, molar, 350
radiant efficiency, specific, 350
radiant flux density, 349
radiant forcing (= radiant excitance), 350
radiant forcing (table), 362
solar constant, 348

Surface
ζ -potential, 240
charge, 229, 238–241
electrical double layer, 239
tension, 63

Symbols of the elements, 371
System, 37

Termolecular reactions, 93
Thermal radiation, quantitative expressions

absorptance, 345
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irradiance, 345
radiant excitance, 344
radiant power, 344
reflectance, 345
spectral excitance, 345
spectral irradiance, 345
transmittance, 345

Thermodynamics, 39, 69
activity, 75
activity of electrolytes, 214, 389
affinity, 77
binary mixture, 84–91
Clapeyron equation, 82
Clausius-Clapeyron equation, 82
Debye-Hückel limiting law, 389
equilibrium constant, 79
fundamental equations, 70
Gibbs-Duhem equation, 39, 71, 73, 82
ideal gas law, 128
Langmuir adsorption isotherm, 54
Nernst’s distribution law, 90
partial molar quantity, 70, 212, 350
partition ratio, 90
perfect gas, 128
phase rule, 81
Raoult’s law, 86
reactivity, 79
standard state, 123, 189
surface adsorption, 54, 244, 334
surface tension, 63, 334
Trouton-Kistiakowsky rule, 83
van’t Hoff equation, 81

Thermohaline circulation, 254
Thiophosphates

isomalathion, 315
malaoxon, 315
malathion, 314
parathion, 314

Transport, 44
transport properties, 377

Troposphere, 130
aerosol, 154
aldehydes, 149
chain reactions, 147
chemistry, 142
Hadley model, 131
hydrogen peroxide, 149
hydroxyl, 143
NOx (high/low), 150
ozone, 142, 149, 150
photochemistry, 148
pressure, 130
temperature, 130
trace gases, 126

Trouton-Kistiakowsky rule, 83
Turbulent flow, 64

Unimolecular reactions, 92

Vadose zone, 224
van der Waals equation, 74
van’t Hoff equation, 95

Water
amount concentration, 169
biological oxygen demand, 119
chemical oxygen demand, 120
chlorinity, 118
density, 121
dissociation (table), 172
dissolved oxygen, 120
E-pH diagram, 203–206
electrolytic properties, 200
enthalpy of vaporization, 122
hardness, 119
hardness, temporary, 340
heat capacity, 122
ionic strength, seawater, 190
isotopologues, 123
leveling effect, 174
meteoric water, 27
permittivity, 391
redox chemistry, 201
river water, 118
salinity, 119
seawater, 11, 117
seawater, colligative properties, 123
soil water, physics, 222
surface tension, 64
treatment of water, 335
vapor pressure, 121
viscosity, 61
waste water, 121

Water purification
coagulation, 247
deionization, 341
desalination, 339
distillation, 339
filtration, 339
ion exchange, 340
ion-exchange membrane, 341
reverse osmosis, 339
softening, 340

Water treatment, 335–342
domestic water, 336
industrial water, 338
methods of water purification, 339

Weathering, 105, 113–114
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