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calcium phosphate precipitation, 25, 147,

251, 299-305
classitication, 299-300
concentration in water, 239, 301
condensed phosphates, 4547, 293
equilibrium constants, 300301
hydroxyapatite, 25, 301 304
importance in waters, 298—299
iron phosphate precipitation, 310—312
magnesium ammonium phosphate

precipitation, 306 -310
metaphosphates, 300
organic phosphates, 299—-300
orthophosphates, 46, 300
polyphosphates, 227, 239-301

hydrolysis, 4547, 299
removal from wastewater, 281282,

302-305
sodium tripolyphosphate, 299, 300
structure, 300

Phosphoric acid:
buffer, 148—148
distribution diagram, 135
pC-pH diagram, 130-132
Photosynthesis, 13, 156, 404
pH scale basis, 1, 10, 89, 92
Poisoned electrode, 422
Polarization, 422424
Polyphosphates, 299—-301
Polysulfides, 392
Potassium chromate indicator, 151
Potentiometer. 415
Potentiometric measurements,
414-422
Precipitation, 244—247
Precipitation kinetics, 244 ~247
agglomeration, 246247
aging, 246
calcium carbonate, 244247
calcium phosphates, 302305
eftect of particle size, 246—247
ripening, 246247
Precipitation potential, 292—-295

Subject Index

Predominance area diagram:
bromine system, 354357
chlorine system, 349354
iodine system, 357

Propylene, 36

Protective oxides, 375

Proton condition, 97—101
acid, 97
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from mass and charge balances, 100—101

phosphoric acid, 98
salt, 97
sodium bicarbonate, 98
Proton hydration, 87
Proton reference level, 97
Proton transfer, 8688
Pyrite, 378386
Pyrophosphate phosphohydrolase, 46
Pyrophosphoric acid, 45, 300

Radioactive decay, 36
Rain:
acid raid. 8
composition, 5-6
Rate laws, 27-36, 59—-60
Reaction mechanism, 36—40
Reaction order, 28—-36
Reaction quotient, 67—70, 73, 75, 323,
331-332
Reaction rate, see Chemical kinetics,
reaction rate
Recarbonation, 174, 288
Redox equilibria, 322—-338

Nernst equation, 331338, 339, 342343,

372, 414417, 419—421
oxidation half-reactions, 317
pE-pC diagrams, 343-363
reduction half-reactions, 317

Redox potential:
formal potential, 336
relationship to free energy, 324328,

330-332

table of values, 328329, 450—451

Redox reactions:
balancing half-reactions, 316—318
biological electron acceptors, 407412
biological redox reactions, 404—414
equivalent weight, 319—-322
importance in waters, 316
stoichiometry, 316—322

Reducing agent, 319

Red water, 370

Reference electrode, 415—-418

Respiration, 156, 409, 412

Rhizobium, 407

River water composition, 217-220

Rust, 363

Saccharase, 38-40
Sacrificial anode, 378-379
Salt bridge, 415

Salting out coefficient, 7982
Salting out effect, 79-82
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Saturated calomel electrode, 415-417
Saturation index, see Langelier index
Scaling, 287-295, 307310, 376377
Seawater:
cadmium solubility in, 264
composition, 3, 7, 217-220, 264
oxygen dactivity coetficient in, 80—82
Sequestering agent, 227
Siderite, 379-382
Silica, adsorption of cobalt on, 215-217
Silicates, contribution to alkalinity,
190192, 290
Silver chloride, 26—27, 250—-251
Silver chromate, 250—251
Silver cyanide solubility, 258—~262
Silver electrode, 416
Sludge rising, 410
Snow composition, 5—86
Soda ash, 154, 159
Sodium acetate, 27
Sodium hydroxide solution:
species calculation, 106—107, 108
titration curve, 136139
Sodium hypochlorite, 321, 387
species calculation, 110-114
Sodium sulfite, 46—-47
Sodium thiosulfate, 324328, 330—331
Sodium tripolyphosphate, 299, 300
Softening, 147, 156, 159, 174, 243, 271,
287289, 298, 299
Solubility:
aluminum hydroxide, 268—270
aluminum phosphate, 279—-282, 310
cadmium hydroxide, 254—256, 262—-264

calcium carbonate, 254, 256258, 282—-298

closed system, 284285
complex effect, 295—298
open system, 285—287
calcium fluoride, 250
calcium phosphates, 299—-305
common ion effect, 247, 252—253
competing ligand effect, 270-282
complexation effect, 262282

conditional solubility product, 253—254,

306-310
equilibria, 243312
characteristics, 243—-244
equilibrium calculations, 247-298
importance in waters, 243
log concentration diagrams, 254 —258
ferric hydroxide, 215, 264 —268
ferric phosphate, 251
ferrous carbonate, 271 -279
ferrous hydroxide, 268, 271 -279
ferrous phosphate, 310—312
magnesium ammonium phosphate,
306-310
magnesium carbonate, 256—-258
magnesium hydroxide, 254 —256
silver chloride, 250—251
silver cyanide, 258 —-262

stannous fluoride, 252—253
weak acid salts, 258 -262
weak base salts, 258262
Solubility product, 248251
definition, 248—249
measurement, 310—-312
relationship to solubility, 249—251
table of values, 249, 301, 449
Solvent levelling effect, 8889
Specific conductivity, 76—77
Specific ion electrodes, 220
Spectroscopy, 220

Standard electrode potential, 328, 450—451

IUPAC convention, 328
table of values, 328329, 450451

Standard free energy of formation, see Free

energy of formation

Stannous fluoride solubility, 252—253
Stoichiometric coefficient, 62—63, 65
Struvite, 306310
Succinic acid, 129~ 130
Sucrose hydrolysis, 38
Sulfate reduction, 409, 410411
Sulfide oxidation, 24, 70
Sulfuric acid, 125

enthalpy of formation, 74

titration curve, 138139

Surface water composition, 6—7, 9, 217-220

Swamping electrolyte, 202
Sweep floc, 213—214
Synthetic detergents, 45—46, 227, 299

Tenorite, 220221
Thermodynamics, 6082
Thiobacillus ferrooxidans, 385
Thiobacillus thiooxidans, 385
Threshold odor number, 400—401
Threshold treatment, 299
Titration curve:
carbonate system, 166—183
strong acid, strong base, 136—139
weak acid, strong base, 139143
Total dissolved solids, 76
Transition complex, 41-42
B-tricalcium phosphate, 301, 303—-305
Trichloramine, 393—399
2,4,6, Trichlorophenol, 403
Trihalomethanes, 402—-403
Tripolyphosphoric acid, 45, 300
Tubercules, 363, 370

V‘ant Hoff equation, 72-73, 92, 122, 251
Vivianite, 310—312
Voltmeter, 415

Wastewater:
effect on natural water, 10—13
phosphate removal, 281282, 302—-305
Water:
conditioning, 167, 287 —289, 291 -292
hydrogen bonding, 2
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ionization, 87 softening, 147, 156, 159, 174, 243, 271,
rate of reaction, 93—94 287289, 298, 299

ion product, 88, 448 stabilization, 167
effect of temperature, 92—93 Winkler method, 82, 324—325, 333334

properties, 1-3
redox stability, 349 X-Ray crystallography, 312





