Abel’s metal, 7: 81
Abelson, Philip H., 2: 370; 3: 438
Abrasives, 1: 71, 117
Absolute zero, 2: 262
Ac. See Actinium
Acetic acid, 2: 251, 260
Acetylene gas, 1: 92
Acid rain, 7: 91
Acids. See names of specific acids
Actinium, 7: 1-4, 1 (ill.), 200; 3: 475
discovery and naming of, 7: 1-2
health effects of, I: 4
isotopes of, 1: 3
Actinium-227, 1: 3
Actinoids. See Actinium; Americium; Berkelium;
Californium; Curium; Einsteinium; Fermium;
Lawrencium; Mendelevium; Neptunium;
Nobelium; Plutonium; Protactinium; Thorium;
Uranium
Adenosine triphosphate, 3: 428
Aerosol cans, 1: 196 (ill.)
Acrospace industry
beryllium and, 7: 56
indium and, 2: 265
iridium in, 2: 281
magnesium in, 2: 325, 327
molybdenum in, 2: 354
Africa, elements in, 7: 105, 137
Ag. See Silver
Agricola, Georgius, 1: 191
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Iralic rype indicates volume numbers;
boldface indicates main entries.
Tllustrations are marked by (ill.)

Air. See Atmosphere
Air, liquid. See Liquid air
Air pollution. See Pollution
Airport runway lights, 2: 298
Airships. See Dirigibles
Al See Aluminum
Alaska
antimony in, /: 22
cobalt in, I: 144
germanium in, 2: 220
gold in, 2: 229
iridium in, 2: 279
lead in, 2: 309
mercury in, 2: 344
Albania, elements in, 1: 152
Albert the Great (Albertus Magnus), 7: 32
Alchemy
antimony in, 7: 19, 20
arsenic in, 7: 31
boron in, 7: 65-66
phosphorus in, 3: 421-422
Alcoholic beverages, 1: 110, 124
Alcohols, I: 755 2: 251
See also specific types of alcohols
Aldrin, I: 132
Algae, I: 92; 3: 427-428
Algeria, elements in, 2: 244
Alice’s Adventures in Wonderland (Carroll),
2: 347
Alkali metals. See Cesium; Francium; Lithium;
Potassium; Rubidium; Sodium
Alkaline earth metals. See Barium; Beryllium;
Calcium; Magnesium; Radium; Strontium
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Allanite, 2: 360
Allergies, 2: 381-382, 383, 386

palladium in, 3: 418-419, 418 (ill.), 419 (ill.)
platinum in, 3: 436

Allison, Fred, I: 40, 200
Allotropes

of arsenic, I: 32

of boron, I: 67

of carbon, 7: 103, 105, 107, 108—109
of cerium, I: 114

of manganese, 2: 335

of oxygen, 2: 408-410

of phosphorus, 3: 423424
of praeseodymium, 3: 463
of selenium, 3: 524

of silicon, 3: 533

of sulfur, 3: 562-563

of tin, 3: 612-613, 614

Alloys

aluminum in, 7: 9-11, 141
antimony in, /: 20, 23-24, 23 (ill.)
arsenic in, I: 31, 34, 35 (ill.)
beryllium in, I: 53, 56

bismuth in, 7: 59, 62

boron in, I: 69-70

cadmium in, I: 79, 81, 82

calcium in, 7: 90

cerium in, 7: 113, 116 (ill.), 117
chromium in, I: 135, 138, 139
cobalt in, I: 143, 145

copper in, I: 10, 149, 150, 154
dysprosium in, /: 168

erbium in, 7: 178

gadolinium in, 2: 207

gold in, 2: 228

holmium in, 2: 250

indium in, 2: 265

iridium in, 2: 281

iron in, 2: 284, 290

lithium in, 2: 318

magnesium in, 2: 325, 330, 330 (ill.)
manganese in, 2: 337-338, 337 (ill.)
molybdenum in, 2: 351, 354-355
neodymium in, 2: 357

nickel in, 2: 375, 379, 381
niobium in, 2: 383, 386, 388 (ill.)
osmium in, 2: 403—-404, 404 (ill.)

rhenium in, 3: 494-495, 494 (ill.)
rhodium in, 3: 498, 499-500
ruthenium in, 3: 508, 508 (ill.)

scandium in, 3: 517-518, 521, 521 (ill.)

silicon in, 3: 532, 536

tantalum in, 3: 572, 572 (ill.)

technetium in, 3: 578

tellurium in, 3: 582

titanium in, 3: 621 (ill.)

tungsten in, 3: 639 (ill.)

vanadium in, 3: 653 (ill.)

zinc in, 3: 676 (ill.)

See also names of specific alloys;
Superalloys

Alpha particles, 1: 49, 70, 95; 2: 241-242

Alpha radiation, /: 17
Alum, I: 6, 8, 12
Alumina. See Aluminum
Aluminium. See Aluminum
Aluminosis, 1: 13

Aluminum, 7: 5-13, 5 (ill.), 10 (ill.), 11 (ilL.), 12 (ill.)

alloys of, 1: 9-11, 141
barium and, 7: 46
beryllium and, I: 54, 56
cerium and, 7: 116
chromium and, 7: 138
cobalt and, I: 145
compounds of, I: 5, 6, 11-12
discovery of, I: 5, 6-7
gallium and, 2: 209, 212
isotopes of, 1: 9
lithium and, 2: 318, 319
magnesium and, 2: 330
manganese and, 2: 337
naming of, I: 5, 6-7
natural occurrence of, I: 8-9
in periodic table, I: 5, 19
uses of, I: 9—11, 12; 2: 305
Aluminum-27, 1: 9
Aluminum ammonium sulfate, 7: 12
Aluminum borate, 7: 12
Aluminum borohydribe, I: 12
Aluminum chloride, 7: 12
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Aluminum family. See Aluminum; Gallium; Indium;
Thallium
Aluminum fluororsilicate, 7: 12
Aluminum foil, 7: 12 (ill.); 3: 616617
Aluminum hydroxide, 7: 12
Aluminum oxide, 7: 7, 8, 9
Aluminum phosphate, 7: 12
Aluminum sulfate. See Alum
Alzheimer’s disease, 7: 13
Am. See Americium
Amalgams, I: 6; 2: 229-230, 342-343; 3: 544, 547
Americium, /: 15-18, 15 (ill.), 18 (ill.), 49
discovery and naming of, 7: 15-16
isotopes of, 1: 16-17
uses of, 1: 17
Americium-241, 1: 17, 18, 18 (ill.)
Americium-243, 1: 16
Americium oxide, 7: 17, 18, 18 (ill.)
Ammonia, 2: 256, 353, 390, 395-397, 404
Ammonium nitrate, 2: 390, 398
Ammonium sulfate, 2: 390, 398
Amphoterism, I: 8
Ampules, 2: 404
Andromeda galaxy, 3: 470 (ill.)
Anesthetics, I: 87
Anglesite. See Lead sulfate
Anhydrous ammonia, 2: 397
Antares, 2: 254 (ill.)
Antimony, /: 19-24, 19 (ill.), 21 (L), 59
discovery and naming of, 1: 20
isotopes of, 1: 22-23
natural occurrence of, I: 22
uses of, 1: 23-24
Antimony-121, I: 22
Antimony-123, I: 22
Antimony-124, 1: 22
Antimony-125, I: 22
Antimony sulfide, I: 22, 23; 3: 564
Antimony trioxide, 1: 24
Antiseptics
iodine in, 2: 272, 273-274
magnesium in, 2: 331
mercury in, 2: 347
Apatite, 1: 192
Aqua regia, I: 21; 2: 276, 402; 3: 433, 434-435
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Aquamarines, I: 56
Ar. See Argon
Aragonite, I: 43, 88
Arfwedson, Johan August, 2: 315, 316
Argentina, elements in, /: 68, 152; 2: 317
Argon, I: 25-30, 25 (ill.), 29 (ill.), 30 (ill.)
compounds of, 7: 25, 30; 2: 363
discovery of, 1: 25, 26-27; 2: 293-294
potassium and, 3: 454-455
Argon-36, 1: 28
Argon-38, 1: 28
Argon-40, 1: 28
Argon hydrofluoride, 1: 25, 30
Argon lasers. See Lasers
Argonne National Laboratory, I: 40-41
Argyria, 3: 544
Argyrodite, 2: 219
Arizona, elements in, 7: 152; 2: 277 (ill.)
Arkansas, mercury in, 2: 344
Arrhenius, Carl Axel, 1: 165, 166, 175; 2: 247248, 321
Arsenic, 1: 31-37, 31 (ill.)
chemical properties of, I: 33
compounds of, I: 31, 32, 33, 34-36
discovery of, 1: 32
extraction of, I: 34
isotopes of, 1: 33-34
naming of, I: 32
natural occurrences of, I: 33
physical properties of, I: 32-33
uses of, I: 34
Arsenic-75, I: 33
Arsenic acid, 1: 33
Arsenic oxide, I: 33, 34
Arsenic sulfide, I: 31, 34
Arsenic trioxide, I: 33, 142
Arsenopyrite, I: 33
Arsenous acid, 7: 33
Art, 2: 223, 224, 225 (ill.), 227
As. See Arsenic
Astatine, 1: 39-42, 39 (ill.)
barium and, I: 45
calcium and, 7: 88
chemical properties of, I: 39, 4041, 73
hydrogen and, 2: 253
phosphorus and, 3: 424
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Astatine-209, I: 42
Astatine-210, 1: 42
Astatine-211, 1: 42
Asteroids. See Meteors and meteorites
Astringents, I: 6
At. See Astatine
Atmosphere
carbon dioxide in, 7: 105106, 112
cerium lasers and, 7: 116
helium in, 2: 243-244
hydrogen in, 2: 253-254
neon in, 2: 364-365
nitrogen in, 2: 294, 390-391, 392, 393-394
oxygen in, 2: 294, 405, 406-407, 410411
strontium in, 3: 558
See also Liquid air
Atom smashers. See Cyclotrons
Atomic bombs, I: 187; 3: 439 (ill.), 440 (ill.), 558,
645
Atomic clocks, I: 124, 124 (ill.); 3: 501, 504
Atomic hydrogen torches, 2: 257
Atomic weight, 2: 218
ATP (adenosine triphosphate). See Adenosine
triphosphate
Au. See Gold
Auer, Carl (Baron von Welsbach), 2: 322, 357, 358;
3: 461, 462
Australia
aluminum production, : 9
bauxite in, 7: 8
cobalt in, 7: 144, 147
copper in, I: 152
gold in, 2: 229
helium in, 2: 244
lead in, 2: 309
lithium in, 2: 317
manganese in, 2: 335
nickel in, 2: 377
Austria, magnesium in, 2: 329
Automobile batteries, 7: 23, 34, 34 (ill.); 2: 310,
311; 3: 649, 653-654
See also Batteries
Automobiles
aluminum for, I: 5, 10, 11
bromine for, 1: 78

Ixii

cadmium for, I: 83
carbon from, 7: 110, 111, 112 (ill.)
cerium and, 7: 117
hydrogen and, 2: 258, 260 (ill.)
magnesium in, 2: 327
palladium in, 3: 418
platinum in, 3: 435
See also Hybrid cars
Avoirdupois system, 2: 228
Azote. See Nitrogen
Azurite. See Copper carbonate

B. See Boron
Ba. See Barium
Bacteria, 2: 392
Baddeleyite, 2: 236
Bahnmetall, 2: 318
Baking soda. See Potassium bicarbonate
Balard, Antoine-Jérdme, I: 73, 74, 77
Balloons, 2: 240, 244 (ill.), 245, 257, 258
See also Dirigibles
Bans
on chlorofluorocarbons, 7: 130, 190, 194-195, 197
on chromated copper arsenate, 1: 78
on DDT, I: 132
on lead, 2: 307, 310-311, 312
on mercury, 2: 342, 346
on methyl bromide, 7: 78
on phosphorus, 3: 428
on silicon, 3: 538
Barite. See Barium sulfate
Barium, I: 43-48, 43 (ill.), 45 (ill.), 48 (ill.); 2:
305, 372-373
compounds of, 7: 46-48
discovery and naming of, 1: 44
isotopes of, 1: 45-46
Barium-130, I: 45
Barium-132, I: 45
Barium-134, I: 45
Barium-135, I: 45
Barium-136, I: 45
Barium-137, I: 45
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Barium-138, I: 45
Barium carbonate, I: 45, 48
Barium oxide, 7: 46
Barium sulfate
natural occurrence of, I: 43, 45; 3: 564
uses of, 1: 44, 46, 47, 48 (ill.)
Barrington Crater, 2: 277 (ill.)
Bartlett, Neil, 2: 295
Bastnasite
dysprosium in, I: 168
natural occurrence of, I: 115, 167
neodymium in, 2: 205, 304, 360
samarium in, 3: 513
scandium in, 3: 519
Batteries
antimony in, /: 23
arsenic in, 7: 34, 35 (ill.)
barium in, I: 48
cadmium in, I: 79, 83 (ill.), 84
cobalt in, 1: 145
curium in, 7: 162 (ill.), 163
Davy, Humphry and, 1: 87
indium in, 2: 261
lead in, 2: 309, 310, 311
lithium in, 2: 318-319, 318 (ill.)
manganese in, 2: 338-339
mercury in, 2: 346
nickel in, 2: 305, 380, 381 (ill.)
promethium in, 3: 470
silver in, 3: 544
Bauxite, aluminum from, 7: 8, 9
Bayer process, 1: 9
Be. See Beryllium

Becquerel, Antoine-Henri, 3: 446, 479-480, 486,

486 (ill.)
Belgium, elements in, 2: 220, 263
Benzene, I1: 110
Beralcast, 1: 56
Berg, Otto, 3: 491, 492, 576
Berkeley, California, 7: 50
Berkelium, I: 49-51, 49 (ill.)
discovery and naming of, 7: 49-50
isotopes of, 1: 50-51
Berkelium-247, I: 50
Berthollet, Claude Louis, 7: 103; 2: 286
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Beryl, 1: 53-54, 56, 57 (ill.)
Beryllium, /: 43, 53-57, 53 (ill.)
discovery and naming of, /: 53-54
gemstones of, /: 56
isotopes of, 1: 55
uses of, I: 56
Beryllium-9, I: 55
Beryllium chloride, 7: 55
Beryllium fluoride, I: 55
Beryllium hydroxide, I: 55
Beryllium oxide, 1: 54-55, 56

Index

Berzelius, Jons Jakob, 1: 113-114; 3: 523, 524, 531, 532

Betterton-Kroll process, 1: 62
Bh. See Bohrium
Bi. See Bismuth
Bible
gold in, 2: 224
iron in, 2: 285
lead in, 2: 307
silver in, 3: 540
sulfur in, 3: 562
Bicycles, 3: 521, 521 (ill.)
Binary compounds, 2: 237
Biochemistry, 7: 111
Biological weapons, 7: 132
Bipolar disorder, 2: 319, 320
Birds, 7: 132
Birthmarks, 7: 29, 30 (ill.)
Bismuth, /: 59-63, 59 (ill.), 61 (ill.)
isotopes of, 1: 61-62
physical properties of, 1: 60
uses of, I: 62
Bismuth-209, 7: 61
Bismuth ammonium citrate, 7: 63
Bismuth citrate, 7: 63
Bismuth oxide, 7: 61
Bismuth oxychloride, I: 63
Bismuth subcarbonate, I: 63
Bismuth subgallate, 7: 63
Bismuth subnitrate, 7: 63
Bismuth subsalicylate, 1: 62-63
Bismuth tannate, 7: 63
Bismuthinite, 7: 61
Bk. See Berkelium
Black, Joseph, 2: 326
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