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absorption 47, 357
 
abundance/origins of arsenic see Earth; nuc1eosynthesis;
 

solar system
 
achondrites 75, 76
 
Acidithiobacillus sp. 102-3, 104, 116, 399
 
Aclean solution 411
 
activated carbon 385-6
 
activity products 39
 
acute promyelocytic leukemia 239, 280
 
adsorption see under sorption
 
Africa 334-5, 503-4
 
air see atmospheric arsenic
 
akaganeite 4, 378-9
 
alacrinite 21
 
Albertus Magnus 279
 
Alcaligenes faecalis 357
 
alchemy 279
 
algal blooms 144
 
alumina, activated 380, 381-3
 
aluminium arsenates 110
 
aluminium (oxy)(hydr)oxides 107-8, 162,
 

172
 
water treatment/remediation 381-3
 

aluminium sulfate 395
 
Anabaena oscillaroides 28, 94
 
Anaconda Mining Company 286
 
ancient civilizations 278
 
annabergite 23
 
Antofagasta 316, 337
 
Antrodia radiculosa 411
 
Apium nodiflorum 400
 
applications of arsenic see uses
 
aqueous solutions/solubility 30-3
 

activity products 39
 
dissociation of arsenious/arsenic acids 42-5
 
incongruent dissolution of scorodite 39-40
 
redox potential/pH diagrams 45-7
 
solubility product/equilibrium constants 33-9
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sorption
 
adsorption isotherms 52-6
 
interferences with 56-7, 358-9
 
mechanisms and models 47-52
 
precipitation/coprecipitation 57,304-6,307-9
 

species in natural waters 1, 12, 30, 40-2, 304
 
aquifers 147, 161-2
 

alluvial 311
 
glacial 163
 
loess 168
 
and petroleum biodegredation 169
 
pH effects 310
 
see also drinking water
 

Argentina 313, 338, 522
 
arsenates I, 12, 23-4, 238, 304
 

in hot springs 93
 
precipitation 110
 
strueture 13
 

arsenian sulfides/pyrite 10, 15, 21-2, 305
 
oxidation of 97 -103
 

arsenic acid 40, 41
 
dissociation 42-5
 

arsenic compounds see compounds; minerals
 
arsenic, elemental 13-14,476-7
 
arsenic methyltransferases 249-51
 
arsenic(V) oxide 23
 
arsenides 10, 22-3
 
arsenious acid 12, 23, 40, 41
 

dissociation 42-5
 
hydrothermal liquids 85
 

arsenites 1, 12, 23, 238, 304
 
structure 13
 

arsenobetaine 239
 
arsenocholine 239
 
arsenolite 23, 279, 287, 290, 387
 
arsenopyrite 15, 21, 91
 

oxidation of 103-5
 
structure 12
 

Training01
Typewritten Text
Ref. 628.52 ARS



]

cli 

560 Index 

arsenosugars 239
 
arsenosulfides 1, 15,21-2
 

oxidation of 97- 100
 
Arsenx" p 389
 
arsine 24, 58, 286
 

discovery 279
 
arsphenamine 280
 
AS3MT (transferase) 249-52
 
Asia 313,314-15,496-500
 
As(lII) see arsenites
 
asthenosphere 78, 79, 84
 
As(V) see arsenates
 
atherosclerosis 255-6
 
atmospheric arsenic
 

concentrations 165, 167, 238
 
dust 58, 166, 167, 168
 
emission sources 57-8, 163-4, 168,414
 
indoor air 164-5
 
precipitation 166, 414-15
 
regulations 556
 
wind-blown sediment 168
 

atomic masses 435
 
atomic structure 9-10, 11
 
Australia
 

contamination 334, 501
 
regulations/guidelines 546, 547, 549, 553, 555
 

bacteria see microorganisms
 
baghouses 295
 
banded iron formations 196
 
Bangladesh
 

contamination 145, 313, 314, 496
 
regulations/guidelines 546, 547, 549
 

Bassac River 330
 
Bauxsol 383
 
beer, contaminated 286
 
Bengal basin 313,314,317-23
 
best available technologies 4, 552
 
Bhagirathi-Hoogly River 324
 
Big Bang I, 70
 
Bihar state 324-5
 
bioaccumulation 400-1
 
biological treatment see bioremediation
 
biomass 387
 
bioremediation 398-9
 

bacteria and fungi 399-400, 406, 411-12
 
plant treatments 400- I, 406
 

biotransformation 28-30, 247-8
 
Challenger mechanism 28-30,247,251-2
 
molecular basis of metabolism 248-5 I
 

Biringuccio, V. 279
 

Blackfoot disease 255, 313,333
 
bladder cancer 260
 
blood arsenic 243, 258
 
Bowen's disease 259
 
brain 245
 
Brassica juncea 400
 
breast milk 252
 
bronchiectasis 258
 
bronze 278
 
Bunsen, R. 279
 

Cadet's fuming liquid 25, 279
 
cage structures 14
 
calcium arsenate 23,58, 110,281, 392, 415
 
California Waste Extraction Test 359, 551
 
Cambodia 313,314, 328-30,496
 
Canada
 

contamination 510-12
 
regulations/guidelines 546, 547, 553, 555
 

cancer 259-60
 
animal models 260-1
 
tissue distribution of arsenic 245
 

capillary fringe 145, 147
 
caps, clay 112-13, 161
 
carbonate
 

anion interactions 106, 108-9, 306,
 
309-10,359
 

sedimentary rocks 191-2, 195
 
cardiovascular disease 254-6
 
Caribbean 316, 520
 
CCA preservativessee chromated copper arsenate
 
cement 403
 
Central America 316,520-1
 
cerebrovascular disease 255
 
Chaco plains 313,316,338-9
 
Challenger mechanism 28-30,247,251-2
 
Chattisgarh state 325-6
 
chemical weapons 282
 
Chile 313,337-8,522
 
China
 

contamination 239,313,315, 332, 496
 
Guizhou coal 189, 239
 
regulations/guidelines 546, 547
 

chloanthite 22, 23
 
chondrites 75, 76
 
Choushui River 333
 
cnromated copper arsenate (CCA) 5, 23-4, 239,
 

284-6, 290, 352
 
remediation technologies 58-9, 411-14
 

claudetite 23
 
clay caps 112-13, 161
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clay minerals 306
 
climatic effects see seasonal
 
coal 115, 164, 166, 169, 180
 

arsenic concentrations 181, 182-8, 189-90,239
 
cleaning and combustion 291-5, 424-5
 
combustion byproducts 295
 

arsenic concentrations 292-4
 
formation 180-1
 
gasification 296
 

cobaltite 22
 
colloids 57, 109, 148, 311
 
competitive anion exchange 309-10, 322
 
complexes, adsorption 50-3, 305, 306, 311
 
compounds of arsenic 1, 238
 

common structures 13
 
organoarsenicals 24-6, 238
 
thermodynamic properties 476-92
 
volatile 24
 
see also minerals
 

computer modeling 493
 
Coniophora puteana 411-12
 
contamination, world locations listed
 

Africa 503-4
 
Asia 314-15,496-500
 
AustralialNew Zealand/southwest Pacific 501-2
 
Canada 510-12
 
Central America and Caribbean 316,520-3
 
Europe and Turkey 505-9
 
South America 316, 522-3
 
USA 316,513-19
 
see also under drinking water
 

coordination number 10, 12
 
copper arsenate 281
 
copper mines/smelting 115, 164, 404
 

history of 278
 
coprecipitation see precipitation
 
core, Earth's 78
 
cosmochemistry 69
 

meteorites and tektites 74-6
 
nucleosynthesis 1, 70-3
 
solar system 73-4
 

crime 287-9
 
Crowley Lake 144
 
crusts, Earth's 79-82, 84
 
CWET 359,551
 
cyanide 100
 

demethy1ation reactions 28-30
 
dermal absoption 242-3
 
desert conditions 166-7
 
diabetes 256
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diagenesis 178, 180
 
diffusion transport 148-9
 
dimethylarsine 13, 24, 95
 
dimethy1arsinic/arsinous acids 13, 101, 121, 136
 

sorption of 377-8
 
toxicology 244,245, 248, 253, 261, 262
 

dips, livestock 282
 
dissolve arsenic species see aqueous
 

solutions/solubility
 
DNA damage 262-4
 
Donargarh rift belt 325-6
 
Donnan exclusion 395
 
drinking water, contaminated 2, 303-38
 

arsenic speciation and mobility 304
 
in Bengal basin 322-3
 

immobilization of arsenic 304-9
 
regulations/guidelines 148, 264-5, 545-8
 
treatment see water treatment
 
world regions affected 313
 

Argentina 338-9
 
Australia 334
 
Bangladesh (Bengal basin) 148, 313, 317-23
 
Cambodia 328-30
 
China 332-3
 
India 313,317-19,324-6
 
Laos 328-30
 
Myanmar 328
 
Nepal 326-7
 
Northern Chile 337-8
 
Pakistan 327-8
 
Taiwan 333
 
USA 96,335-6
 
Vietnam 328-30,331-2
 
West Africa 334-5
 
tabulated summaries 314-16,495-523
 

dust, atmospheric 166, 167, 170-1
 
dyes see pigments
 

Earth, arsenic in
 
core 77,78
 
crusts 79-82
 
mantle 78-9
 

eating arsenic 280
 
electrodialytic remediation 409-10, 412
 
electrokinetic remediation 408-9, 412
 
electron configuration 10
 
electrostatic precipitation 295, 414-15
 
elemental arsenic 12, 13-14
 

discovery 279
 
hydrothermal deposition 93
 
po1ymorphs 14
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elemental arsenic (continued) 
thermodynamic properties 476-7
 

embalming fluids 282-3
 
endocrine system 256
 
energite 22
 
enthalpies 474-92
 
entropies 474-92
 
environment, arsenic in 2, 238-40
 

see also cosmochemistry; geochemistry; uses
 
environmental health/exposure 2-3, 238-40, 277-8,
 

286-7
 
enzyme inhibition 262
 
epidemiology see toxicology and epidemiology
 
epilimnion 136, 143
 
epoxidation, alkene 25
 
equilibrium constants 33-9
 
erosion and weathering 82, 127
 
erythrite 23
 
estuaries 122, 125, 305
 

contaminated 126
 
pristine 125-6
 
sedimentary arsenic concentrations 123-4
 

Europe
 
contamination 505-9
 
European Union regulations 547, 549. 554, 556
 

excretion of arsenic 240, 241, 252-3
 

ferns 400
 
ferrihydrites 4, 305, 376-7
 
Ferriplasma acidarmanus 105
 
fertilizers 281
 
fetal arsenic 246-7, 258
 
filtration 395 - 7
 
finger nails 244
 
flue gases 57-8
 

treatments/sorbents 5,23, 58, 110,291, 
295,414-15
 

fluidized bed combustion 291
 
flyash 58, 110,291,292-3,295
 
foetal arsenic 246-7, 258
 
food and drink 238-9, 241, 254, 286-7
 

regulations 555
 
formation water 83
 
Formitopsis palustris 411-12
 
fossil fuel see coal; petroleum
 
Fowler's solution 280
 
Freundlich isotherm 55
 
fulvic acid 56, 106, 359
 
fungi 399-400, 406
 

CCA treatment 411-12
 
fusion reactions 70-3
 

galena 305
 
Gallionella sp. 109, 399
 
gallium arsenide 22-3, 286
 
Ganges river and plain 313,314,321,324-5
 
Garland, T. 296
 
gaseous emissions 57-9
 

see also flue gas
 
gasification, coal 296
 
gastrointestinal absorption 241-2
 
Geber (alchemist) 279
 
Gehlen, F. 279
 
gene transcription 263-4
 
genotoxicity 263
 
Geobacter sp. 111, 336
 
geochemical modeling 110
 
geochemistry see Earth; Solar System
 
geothermal fluids see hydrothermal fluids
 
geothermal power plants 95
 

environmental impacts 96-7, 160
 
Geothrix fermentans III
 
gersdorffite 22
 
Ghana 313, 334-5, 503
 
Gibbs free energies 475-91
 
glacial ice 162
 
glutathiones 248-9
 
goethite 53, 106-7
 

as sorbent 4, 378
 
gold deposits 85, !OI
 

hydrothermal fluids 92
 
Gosio gas 24, 247
 
Gouy layer 48, 50, 52
 
Green River shales 192, 296
 
green rusts 379
 
groundwater I, 146-62
 

arsenic concentrations 150-9, 238
 
chemistry of arsenic 161-2
 
contamination 2, 149, 159-61
 

Africa 503-4
 
Asia 496-500
 
AustralialNew Zealand/southwest Pacific 501-2
 
Canada 510-12
 
Central America and Caribbean 520-3
 
Europe and Turkey 505-9
 
South America 522-3
 
USA 513-19
 

defined and described 146-7
 
dissolved and particulate arsenic 12, 40-2,
 

148, 304
 
and hydrothermal/geothermal fluids 96-7
 
mobility of arsenic 148-9,304,309-11, 312
 
shallow water contamination 148
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treatment see water treatment
 
see also drinking water
 

growth factors 264
 
GSH 248-9,251
 
Guizhou coal 189, 239
 

haematite 379-80
 
hair 244
 
Hall, C. H. 288
 
Hanoi 331
 
hardpans 116
 
health and safety 238-40,264-5,277-8,286-7
 

see also regulations
 
heart disease 254-6
 
heat capacities 472-92
 
hematite 379-80
 
hepatic system 257
 
herbicides 280-1
 
Hetai plain 332
 
history of arsenic 2-3,277-9
 
hot springs 85-90, 93, 94-5
 

see also hydrothennal fluids
 
Huhhot basin 332
 
humic acid 106, 310, 354
 
hydrogen sulfide 27-8, 114
 

and solubility of orpiment 31-2
 
hydrologic zones 146, 147
 
hydrotalcite 383-4
 
hydrothermal fluids 1, 82-5
 

and coal beds 189, 190
 
dissolved arsenic species 12, 85, 85-91, 91
 

arsenic concentrations 86-90, 94
 
environmental impacts 96-7
 
geothermal power plants 95
 
hot springs 85-90, 93, 94-5
 
mineralogy/precipitation/coprecipitation 91-3, 114
 
surface/near-surface oxidation 93-4
 

hyperpigmentation 257-8
 
hypertension 256
 
hypolimnion 136, 143
 

ice 162
 
igneous rocks 79,80-1,82
 
incineration 412-13
 
India 313,314,317,318,324-5,496-7
 
Indian mustard 400
 
indium arsenide 23, 286
 
Indus alluvial plain 314,327-8
 
Inner Mongolia 315,332
 
inner-sphere complexes 50, 51, 52, 305
 
inorganic arsenic see minerals
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insecticides see pesticides
 
Intermontane Plateau 335
 
ion-exchange 47,56-7
 

treatment technologies see water treatment
 
iron formations 196
 
iron (oxy)(hydr)oxides 2, 4, 82, 84, 95
 

reductive dissolution 93, 110-14, 143, 159-60,305,
 
322-3
 

solidification/stabilization 403-4
 
sorption and coprecipitation 106-8, 120, 162, 172,
 

178, 306
 
water treatment/remediation 376-80, 393, 394
 

iron, zerovalent 4, 360-2, 376, 394
 
iron(II) sulfides 102-3
 
iron(III) arsenates 104, 110
 
iron(III) chlorides 393
 
iron(III) nitrate 377
 
iron(III) sulfates 393
 
ironite fertilizer 281
 
Irrawaddy delta 313,328
 
ischemic heart disease 255
 
isoelectric points 48, 49, 52-3, 107
 
isotopes of arsenic 1, 9-10, 11
 

and nucleosynthesis 72-3
 
Italy, regulations 554
 

Japan 497-8
 
regulations 547, 548, 549, 550, 554
 

jarosites 109
 
Jharkhand 324
 
Jupiter 74
 
juvenile water 83
 

Kawerau River 97
 
kidney 245, 246
 
Korea 498
 

regulations 554
 
Krka estuary 125
 

Laetiporus sulphureus 411-12
 
lakes
 

arsenic concentrations 137-42
 
organic pollutants 144-5
 
sediments 101, 143-4
 
sources of arsenic 136
 
stratification and arsenic cycling 136, 143-4
 

Langmuir isotherm 55-6
 
Laos 313,328-30
 
lead arsenate 239, 281
 
legislation see regulations
 
Leptospirillum jerroxidans 102-3
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leukemia 239, 280
 
Lewisite 25, 282
 
lichens 164
 
lignites 189
 
lime
 

arsenate precipitation 110
 
flue gas sorbent 5,23,58,291,295,414-15
 
and mine drainage 100, 110, 377
 
water treatment 23, 392, 394
 

limestone
 
arsenic in 191-2, 195
 
fluidized bed combustion 291
 

lithosphere 78, 79
 
liver damage 257
 
livestock applications 282
 
Iixivent extractions 411
 
locations contaminated see contaminated locations
 
loellingite 22
 
loess 163, 168
 
Los Azufres 96
 
low-temperature pyrolysis 413-14
 
Luce, Clare Boothe 287
 
lunar rocks 73-4
 
lung cancer 260
 

Madison River 96
 
magmatic water 83
 
magnetic separation 397- 8
 
Mainamoti 145
 
manganese arsenates 110
 
manganese (oxy)(hydr)oxides 93,95, 107-8, 162,
 

172,306
 
reductive dissolution 110-14
 
and water treatment 376, 380-1
 

mantle, Earth's 78-9, 84
 
marine waters and sediments 117
 

arsenic concentrations 118-19,123-4
 
marine arsenic cycle 120
 
sediments 121-2,123-4,305
 

and reductive dissolution Ill, 112, 113
 
see also estuaries
 

Marsh, J. 287
 
medicinal applications 239, 279-80
 
Meking plain and delta 328-30
 
membranes 395-6
 
Meruliporia incrassata 411
 
metabolism see biotransformation
 
metal (oxy)(hydroxides) 106-8, 305-6
 

studies summarized 307-9
 
see also individual metal salts
 

metal-loaded gels 387
 

metalimnion 136, 146
 
metamorphic rocks 196-8
 
meteoric water 84, 85, 166, 167
 
meteorites 74-5, 76
 
methylarsine 13, 24, 95
 
methylation
 

in groundwater 161
 
in marine environment 121
 
and mine drainage 101
 
reactions 28-30
 
see also biotransformation
 

methyltransferases 249-51
 
Microbacterium lacticum 357
 
microfiltration 395, 396
 
microorganisms
 

bioremediation 398-400
 
oxidizing bacteria 2, 93, 99, 357
 

pyrite/arsenopyrite 102-3, 104-5
 
reducing bacteria 94, 111, 120, 143, 305
 
soil to air emissions 164, 168
 
sulfate-reducing bacteria 32, 305, 324
 
in wetlands 145
 

milk, contaminated 286
 
mine drainage see mining
 
Mineral Blue 283
 
minerals, arsenic bearing 10, 15, 17-20
 

arsenates 13, 23-4
 
arsenides 22-3
 
arsenites 13, 23
 
arsenosulfides and arsenian sulfides 15, 21-2
 
hydrothermal deposition 91-3
 

mining/mining wastes 2
 
arsenic mining 290-1
 
environmental impact 99, 101, 115-16
 

movement of waste 116-17
 
locations of significant contamination
 

Africa 503-4
 
Asia 496-500
 
Australia/New Zealand! southtwestern
 

Pacific 501-2
 
Canada 510-12
 
Central America and Caribbean 520-2
 
Europe and Turkey 505-9
 
South America 522-3
 
USA 513-19
 

mine drainage 23,99-101,109,110,115-17,159
 
oxidation of sulfide minerals 97-9
 
seasonal/climatic effects 98-9, 116
 
solidification/stabilization of soils 404
 

Mongolia 315, 332
 



monomethylarsonic/arsonous acids 13,24, 101, 121,
 
136,359
 

sorption of 377-8
 
toxicology 244,245,248,253, 261, 262
 

Moon 73-4
 
Morris, William 284
 
mosses 164
 
murder 287-9
 
Myanmar 313,328
 

nanofiltration 395, 396-7
 
nanoparticles 389
 
Napoleon Bonaparte 288-9
 
natural gas 168, 169
 
natural organic matter 106, 304, 310, 311, 324, 357
 
natural remediation 353
 

see also bioremediation
 
Nepal 313,314,326-7
 
neurological disorders 257
 
Nevada desert 316, 336
 
New England 336
 
New South Wales 334
 
New Zealand/southwest Pacific 501-2
 

regulations 555
 
niccolite (nickeline) 10-11, 22
 
Nigeria 335, 503
 
nitrate as oxidant 103, III
 
nucleosynthesis I, 70-3
 

oil 168-9, 170
 
oil shales 190, 192, 196
 

utilization 296
 
Orange Blue 282
 
organic matter see biomass; natural organic matter
 
organoarsenicals I, 13, 24-5, 238, 280
 

and mine drainage 101
 
organs see tissue
 
origins/abundance of arsenic see Earth; nucleosynthesis;
 

solar system 
orpiment 1,21-2,114
 

early history 278
 
in hydrothermal liquids 91, 92, 93, 95
 
medicinal uses 279-80
 
oxidation 105
 

rates 26-7
 
paints and dyes 283
 
solubilit'j 31
 

Oryza sativa 400
 
outer-sphere complexes 50,51,52, 306
 
oxidation 2, 26-7
 

and biomethylation 251-2
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in hydrothermal fluids 93-4
 
hot springs 94-5
 

preoxidation in water treatment 4, 353-4,
 
357, 380
 

pyrite 102-3, 312
 
sulfide minerals/mining wastes 21, 22, 97
 

chemistry of 26-7, 102-5
 
factors affecting 97-9
 

oxidative stress 262-3
 
ozone 354, 357
 

paints and dyes 24, 247, 283-4
 
Pakistan 313,314,498
 
Pampa plains 313,316,338-9
 
pararealgar 21
 
Paris green 281, 283
 
particulate arsenic
 

dust in air 166, 167, 170-1
 
in groundwater 148, 310
 

pathfinder arsenic 289-90, 401
 
Pavin Lake 144
 
peat 181-2, 189, 324
 
pedosphere 169
 
permeable reactive barriers 4, 394
 
Perth 334
 
pesticides 2, 149, 239, 290
 
petroleum 168-9, 170
 
pH effects 12
 

and arsenic mobilization 310
 
dissociation of arsenious/arsenic acids 42-5
 
isoelectric points 48, 49, 52-3
 
and mine run-off 99
 
and redox potential 45-7
 

Phnom Penh 330
 
phosphate 56, 159
 

anion interactions 309-10, 358
 
arsenic in fertilizer 281-2
 
and arsenic toxicology 240, 242, 262
 
in lakes 144
 
washing solutions 405
 

phosphorites 196
 
phosphorylytic enzymes 249
 
physical constants 431
 

thermodynamic 476-92
 
phytoremediation 400-1, 406
 
pigments 24,247,283-4
 
lllacental arsenic 146-1, 1S~
 

poisoning
 
accidental 24, 189,283-4, 286-7
 
acute/symptoms/diagnosis 253-4
 
environmental exposure 2-3, 238
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poisoning (continued)
 
murder and crime 287-9
 
see also toxicology
 

polymorphs of arsenic 14
 
pore waters 178, 179
 
Portland cement 403
 
poultry 282
 
precipitation, atmospheric 84, 85, 166, 167
 
precipitation/coprecipitation 57, 304-6,307-9
 

As(V)/arsenate 110
 
hydrothermal fluids 85, 91-3, 95
 
marine environment 120
 
and oxidation/reduction transformations 113
 
with (oxy)(hydroxides) 106-8, 162
 

water treatment/remediation 376-80
 
with sulfate 108-9
 
water treatment technologies 390-4
 

pregnant/nursing women 246, 252, 258
 
production/consumption of arsenic 290-1
 
prospecting 289-90
 
Pseudomonas fiuorescens 28
 
Pteris vittata 400
 
Punjab 327
 
pyrite 10, 85
 

and arsenic immobilization 304-5
 
and coal 189
 
and hydrothermal fluids 91, 93
 
oxidation of 102-3, 312
 
see also arsenian sulfides/pyrite
 

pyrolysis technologies 58-9,413-14
 
pyrometallurgical treatment 4, 406
 

quartz sands 377
 

radioisotopes 10, 11
 
rfin 84, 85, 166, 167
 
rarnmelsbergite 22
 
realgar 1,12,21,114
 

early history 278
 
in hydrothermal liquids 91, 92, 93, 95
 
medicinal uses 280
 
oxidation 105
 

rates 26,27
 
paints and dyes 283
 

Red River 313,331-2
 
redox
 

and arsenic mobilization 311, 312
 
see also oxidation; reduction
 

redox potential 45- 7
 
reduced glutathione 248-9,251,252
 
reduction
 

As(V) and biotransformation 248-9
 
bacterial 94, 111, 120,324
 
low iron/sulfide-rich environment 114-15
 
microbial and sulfate 32, 305, 324
 
reactions 27-8
 

reductive dissolution 2, 93, 110-14
 
glacial aquifers 163
 
groundwater 149, 305, 322-3
 
lakes 143
 
and natural organic matter 310
 
wetlands 145
 

regulations/guidelines 264-5, 281, 285
 
air 556
 
drinking water 264-5, 545-8
 
food and drugs 555
 
sediments and soils 553-5
 
solid and liquid wastes 549-56
 

remediation of soils/sediments 4-5, 351-2,
 
401-2
 

biological treatment 406
 
electrodialytic methods 409-10
 
electrokinetic remediation 408-9
 
physical separation 404
 
pyrometallurgical treatment 406
 
site isolation 402
 
solidification/stabilization 4-5, 402-4
 
vitrification 407-8
 
washing 405-6
 
see also flue gases; water treatment
 

respiratory absorption 240- 1
 
reverse osmosis 397
 
rice plant 400
 
Rio Elqui River 337
 
Rio Loa River 337
 
Rio Pilcomayo 117
 
rivers and streams
 

arsenic concentrations 128-35
 
arsenic sources/mobilization 127, 136
 

rosarsone 282
 
Russia
 

contamination 498, 507
 
regulations 548
 

s-process 71
 
safflorite 22
 
salt deposits 195- 6
 
Salvarsan 280
 
Salvinia natans 400
 
sandstone 195
 
Saturn 74
 
Schroeder, J. 279
 



scorodite 23, 104, 116
 
incongruent dissolution 39-42
 

seafood 238-9, 254
 
seasonal/climatic effects
 

drainage/oxidation 98-9, 116
 
estuaries 125
 
ground water 159-60
 
surface waters 143, 316
 

seawater see marine waters 
sedimentary rocks 178-80, 195-6
 

arsenic concentrations 191-4
 
see also coal
 

sediments 4-5, 305
 
distinguished from soils 169
 
glacial 162-3
 
lake 101, 143-4
 
marine see marine waters
 
and reductive dissolution 111, 112, 113, 114, 143
 
regulations/guidelines 553-5
 
remediation see remediation
 
rivers and streams 133-5
 
wind-blown 166-8
 

semiconductors 22-3, 286
 
shales 190, 190-4, 195,296
 
Sheele, C. W. 279
 
Sheele's green 283
 
Shewanella sp. III
 
SI units and constants 431-5
 
signal transduction 263
 
silica 56, 359
 
silicate anion 358-9
 
Silvicide 282
 
skin
 

accumulation of arsenic in 244, 246
 
cancer 259-60
 
dermal absorption 242-3
 
lesions and hyperpigmentation 257- 8
 

skutterudite 22, 23
 
smaltite 22, 23
 
smelting 115, 164, 239, 286, 404, 414-15
 

history of 278
 
soil flushing 405
 
soils 4-5, 164, 168
 

arsenic chemistry/cycling 171, 177-8
 
concentrations of arsenic 173- 7
 
distinguished from sediments 169
 
pesticide contamination 239-40, 281
 
porewaters 178, 179
 
regulations/guidelines 553-5
 
remediation see remediation
 
soil horizons 169-71
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solar system 73-4
 
solidification/stabilization 4-5, 402-4, 411
 
solubility see aqueous solutions/solubility
 
sorghum biomass 387
 
sorption 47-57
 

adsorption isotherms 52-6, 304
 
in hydrothermal fluids 91-2
 
interferences with 56-7, 358-9
 
marine environment 120
 
mechanisms and models 47-50
 

adsorption complexes 50-3, 305, 311
 
with (oxy)(hydroxides) 106-8, 305-6
 

studies summarized 307-9,368-9,370
 
treatment technologies see water treatment
 
see also precipitation/coprecipitation
 

sources of arsenic 2, 238-40
 
see also origins; uses
 

sperrylite 22
 
sphalerite 305
 
springs 148, 150-9
 

hot 85-90, 93, 94-5
 
stabilization/solidification 4-5, 402-4
 
stars 70-3
 
Stem layer 48, 50-2
 
Stille reaction 25
 
Styrian arsenic eaters 280
 
subduction zones 84
 
subsurface water 146
 
sulfate 56, 108-9, 305
 

anion interactions 309-10
 
microbial reduction 324
 

sulfhydryl groups 244
 
Suljurospirillium barnesii III
 
Sun 73
 
Superfund sites 160,277,407-8,552
 
surface charges 47-52
 
surface waters see lakes; rivers and streams
 
Suzuki reaction 25
 

Taiwan
 
contamination 255, 313, 333, 499
 
regulations 550
 

Tamarindus indica 354
 
TCLP 281,285,359,404,551-2
 
tecktites 75, 76
 
Terai alluvial plain 326-7
 
Thailand
 

contamination 499
 
regulations 547, 554
 

thermodynamic data 33, 474-92, 475
 
aqueous chemisty see aqueous solutions
 



568 Index 

thermodynamic data (continued) 
modeling applications 475
 

Thermus sp. 93
 
thioarsenic species 1, 12, 28, 40, 42, 114
 

in hydrothermal liquids 91
 
Thiobacillus caldus 105
 
thiol-dependent reduction 248-9, 251
 
Thiomonas sp. 116
 
tissues, arsenic in 244-6
 
titanium dioxides 384-5
 
Toffana, Signora 287
 
toxicity characteristic leaching procedure 281, 285,
 

404,551-2
 
toxicology and epidemiology 237
 

absorption
 
dermal 242-3
 
gastrointestinal 241-2
 
respiratory 240-1
 

biotransformation 247-52
 
carcinogenic activity 259-60
 

animal models 260-1
 
effects of exposure
 

acute poisoning and diagnosis 253-4
 
cardiovascular 254-6
 
developing fetus/infant 258
 
endocrine 256
 
hepatic 257
 
lungs 258
 
neurological 257
 
skin 257-8
 

excretion 240, 241, 252-3
 
mechanisms of action
 

enzyme inhibition 262
 
growth factors 264
 
oxidative stresslDNA effects 262-4
 
phosphate replacement 262
 
signal transduction 263
 

regulation and guidelines 264-5
 
sources of exposure 238-40
 
systemic c1earancelblood arsenic 243
 
tissue distribution 244-6
 

treatment and remediation see flue gases; remediation 
of soils/sediments; water treatment
 

trimethylarsine 13, 24, 95, 247, 283
 
trimethylarsine oxide 13, 24
 
triphenylarsine 25
 
triple-alpha process 70
 

ultrafiltration 395, 396
 
United States
 

contamination 313,314,316, 335-6, 513-19
 

regulations 547, 548, 549, 550-2, 554-5, 555, 556
 
universe see cosmochemistry
 
unsaturated zone 146, 147
 
Urauchi River 126
 
urine, arsenic in 252-3, 254
 
USA see United States
 
uses of arsenic 1-2,239,277-8
 

ancient history 278
 
chemical discoveries/alchemy 279
 
chemical weapons 282
 
embalming fluids 282-3
 
fertilizers 281
 
livestock applications 282
 
medicinal applications 239, 279-80
 
paints and dyes 283-4
 
pesticides and herbicides 2, 149, 239, 280-1, 290
 
semiconductors 22-3, 286, 291
 
wood treatment 239, 284-6
 

valence states 1, 12-13, 238
 
factor in water treatment 4, 27, 353, 357
 

vanadium 56
 
vascular disease 255
 
Vietnam 313,314,328-30,331-2
 
vitrification 4, 407-8
 
volatile arsenic compounds 13, 24, 95, 136
 
volcanic emissions 57, 96, 164
 

Waikato River 96-7
 
wallpaper pigments 24, 283-4
 
washing of soils/sediments 405-6
 
waste management 351
 

disposal of sorbents 359-60
 
water see aqueous solutions; drinking water;
 

groundwater; hydrothermal fluids; rivers
 
water table 146, 159, 161
 
water treatment 3-4, 27, 352-3
 

As(III) preoxidation 4, 27, 353, 357
 
bioremediation 398-9
 

bacteria and fungi 399-400
 
natural remediation 401
 
plant treatments 400-1
 

disposal/regeneration of sorbents 359-60
 
methods summarized 355-6
 
permeable reactive barriers 4, 394
 
precipitationlcoprecipitation 4, 390-1
 

aluminium salts 394
 
iron salts 393
 
lime 392-3
 
system design 391-2
 

separation techniques 395-6
 

s( 

\\I 

\\I 

VI
 
VI
 



filtration 396-7
 
magnetic separation 397- 8
 
reverse osmosis 397
 

sorption and ion-exchange 357-60, 363 -75
 
activated carbons 385-6
 
aluminium (oxy)(hydr)oxides 381-3
 
biomass 387
 
hydrotalcite 383-4
 
interferences 56-7, 358-9
 
iron (oxy)(hydr)oxides 376-80
 
manganese (oxy)(hydr)oxides 380-1
 
metal-loaded gels/ion-exchange resins 387-90
 
titanium dioxides 384-5
 
zerovalent iron 360-2, 376, 394
 

weathering and erosion 82, 127
 
wells
 

contamination of 2, 148
 
see also drinking water
 

West Africa 334-5
 
West Bengal 317-22,324
 

Index 569 

westerveldite 22
 
wetlands 145-6,401
 

arsenic concentrations 137-42
 
peat deposits 181, 189
 

Wittig reaction 25
 
wood preservative see chromated copper arsenate
 
World Health Organization 546
 

Xinjiang 313
 

Yellowstone 42, 85, 93, 95
 
river plain contamination 313,315,
 

332-3,336
 
ylides 25
 

zeolite 406
 
zero point of charge 48, 49,
 

52-3, 107
 
zerovalent iron 4, 360-2, 376, 394
 
zirconium 386, 389
 




