Back
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denote illustrations; ¢ refer-
ences denote information
in tables.
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absolute zero, 317

accuracy, 44-46, 58

acetaldehyde, 666

acetic acid: as buffer, 570-571;
equilibrium of, 460, t 460,
470, 567-570, 568, t 570; for-
mula of, 7 214, ¢ 455; pH of,
491, 574; properties of, ¢t 410,
457; strength of, 470, t 471,
473; in vinegar, 453, 457, 486;
as weak electrolyte, 433

acetone, 673

acetylene, 287, 518, 652

acid-base theories, 464-471

acid-ionization constant(s),
569-570, t 570, 573, 585

acidosis, 759

acid rain, 259, 475, 478, 492, 496

acid(s): Arrhenius, 459, t 468,
476; binary, t 214, t 454, 454—
455; Brgnsted-Lowry, 464—
471, t 468, 476, 572-573; con-
jugate, 469-471, t 471, 476;
decomposition of, 260, 454;
dilution of, 463; diprotic, 466,
476; as electrolytes, 432-433;
ionization constants of, 569—
570, ¢ 570,573, 585; Lewis,
467-468, t 468; neutraliza-
tion of, 473-475. See also
neutralization reaction(s);
nomenclature of, t 454, 454~
455, t 455; organic, 460;
overview of, 214-215, 454—
455, 476; oxyacids, 214, 455,
t 455, 470; strong/weak, 460—
461, 1 483,491, 498, 499, 504

ACS (American Chemical
Society), 18

actinide series of elements, 21,
126,138,1 147

activation energy, 533-537,
540-541, 546

activity series of the elements,
265-267,t 266,269, 272-273.
See also chemical reaction(s)

Adair, James, 646

addition polymer(s), 686—689

addition reaction(s), 682-683,
693-694
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adenosine triphosphate

(ATP), 766
adipic acid, 690
aerosol(s), 398
air, discovery of, 338-339
air pollution, 43, ¢ 398, 778
alchemy, 8
alcohol, ethyl. See ethanol
alcohol dehydrogenase, 666
alcohol(s), 663666, 1 671,

t 679, 693. See also individ-

ual alcohols
aldehyde(s), 672-673,1 679, 693
alexandrite, 743
alkali metal(s), 132, 728-733
alkaline batteries, 609
alkaline earth metal(s), 132,

734-739
alkalinity, 461
alkaloid(s), 678
alkalosis, 759
alkane(s): branched-chain, ¢

637, 637-641; cycloalkane(s),

635-636, 642; nomenclature

of, 1 636, 636-642, 656;

overview of, 634-636; prop-

erties of, 1 643, 643-645,1 671
alkene(s), 647-651, 656
alkyl group(s), nomenclature

and, 1 637, 637-642
alkyl halide(s), 666—669, t 679,

682,693
alkyne(s), 651-652, 656
allotrope(s), 626-628
alloy(s), 396, 397, 740, ¢ 745,

746,1 753
alpha particle(s): discovery of

the nucleus and, 72, 73; expo-

sure to, 713; overview of, 72,

73, ¢t 705, 706, 710; radioac-

tive decay and, 710, 722
aluminum: activity series and,

265, t 266; in alloys, t 745,

753, t 753; analysis of, 751;

electron configuration of,

t 111; in gemstones, 743; heat

of vaporization of, t 182;

molar mass of, 83—-84; prop-

erties of, 22, 39, 55, ¢ 55, 750,

t 752; reactions of, 751; in

redox reactions, t 591, ¢ 603,

t 615; in semiconductors,

768-769; specific heat of,

t 513; uses of, 752-753
aluminum carbide, 253
aluminum hydroxide, 253, 453
aluminum oxide, 206-207,

276-277,751, 752,777

aluminum sulfate, 426

aluminum sulfide, 576

aluminum trichloride, 184

amalgam(s), dental, 396, 744

American Chemical Society
(ACS), 18

amine(s), 677-679, ¢ 679, 693

amino acid(s), 761

ammonia: acid/base strength
of, t 471, 472; in aqueous
solution, 461-462; configura-
tion of, 172, 185, ¢ 186, 188;
fertilizers and, 560-561, 773;
formation of, 282, 561, 562—
564,563, t 779; household,
453, 494; oxidation of, 284—
285; pH of, 461, 494, 571,
575; properties of, ¢ 190,
191-192, ¢ 410, ¢ 513

ammonium acetate, 572, 576

ammonium chloride, 408, ¢ 410,
426, 530, 572, 574-576

ammonium dichromate, 241

ammonium ion, 180, 7 471, 571

ammonium nitrate, 410, 429,
526-527

amorphous solid(s), 368, 371

ampere, t 34,58

amphoteric compound(s),
471-473,777

anemia, 749, 762

angular momentum quantum
number(s), 101-102, ¢ 102

anhydride(s), 776777

aniline, 462

anion(s): in electrochemical
cells, 608; hydrolysis of, 572—
573, 585; nomenclature for,
209-210, t 210, 234; oxyan-
ions, 209-211, 214; radii of,
149-150

anode(s), 70-71, 607, 610-614,
616

antacid(s), 453,473, 479, 494

antimony: in alloys, ¢ 745;
analysis of, 771; electron
configuration of, t 114; origin
of symbol for, 7 20; proper-
ties of, 24, 770, t 771; reac-
tions of, £ 266, 771

apatite, 783

aqueous solution(s), 425-433,
461, 481-491

aragonite, 369

argon: discovery of, 108-109,
125; electron configuration
of, ¢ 111, 112, 139; light from,
24

Aristotle, 8, 65, 338

aromatic hydrocarbon(s), 652—
656, 653

Arrhenius, Svante, 435, 459

Arrhenius acids and bases,
459-462, 464, 468, 476

arsenic: analysis of, 771; elec-
tron configuration of, 129;
properties of, 770, ¢ 771;
reactions of, 771; in semicon-
ductors, 768-769

ascorbic acid, 453

aspirin, 296-297, 571

astatine, 137, ¢t 708, 780, t 782

atmosphere, unit of, 311, ¢ 311

atmospheric pressure, 309—
312, 310, 326

atomic absorption spec-
troscopy, 751, 755,775, 781

atomic mass(es), 78-80, ¢ 80, 86

atomic mass unit(s), 78

atomic number(s), 75, 77-78,
86,155

atomic radii: of alkali metals,
t 730; of alkaline earth met-
als, t 736; of boron family
elements, t 752; of carbon
family elements, ¢ 755; of
d- and f-block elements, 153;
of nitrogen family elements,
t 771; overview of, 74, 140—
141, 142; of oxygen family
elements, ¢ 776; of transition
metals, 743

atomic theory, 8, 65-67, 96-97,
98-104

atom(s), 70-82, 94, 160-199

ATP (adenosine triphosphate),
766

Aufbau principle, 105, 110, 113,
117

automobile batteries, 612, 613

autooxidation, 604-605

Avogadro, Amedeo, 81, 334,339

Avogadro’s law, 334-335, 341,
356

Avogadro’s number, 81, 84-86,
225,335

azurite, 369

— B -
bakelite, 673
baking powder, 297-298, 473
baking soda (sodium hydrogen
carbonate), 453, 494
Balmer series, 95, 97
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band of stability, 702, 703

barium: activity series and, ¢
266; electron configuration
of, 115, 116; flame test for,
735; properties of, 734, 735, ¢
736; in redox reactions, 257, t
615; uranium decay and, 721

barium carbonate, t 579, 581—
582

barium chloride, t 445, 583—
584,737

barium chromate, 16

barium nitrate, 223, 426, 430,
444-445

barium sulfate, 430, t 579, 583—
584

barometer(s), 310, 326, 338-339

base(s): aqueous solutions of,
461; Arrhenius, 459, t 468,
476; Brgnsted-Lowry, 464—
467,1 468, 476,493-494,
572-573; conjugate, 469-471,
t 471, 476; dissociation con-
stants of, 574; Lewis, 467—
468, t 468; neutralization of,
473-475. See also neutraliza-
tion reaction(s); in nucleic
acids, 766; properties of,
457-458, 476; strong/weak,
461-462,1 483,491, 498, 499,
504

batrachotoxinin A, 678

batteries, 434, 608—613, 609

battery acid, 494. See also
sulfuric acid

bauxite, 750

Becquerel, Henri, 8, 705, 713

benzaldehyde, 673

benzene, ¢ 190, 406, t 513, 652—
656

benzoic acid, 453, 674

3,4-benzpyrene, 655

beryl, 734

beryllium: electron configura-
tion of, 110, 7 110, 183-184;
ionization energies of, 145,
t 145; properties of, 734, 735,
t736

beryllium fluoride(s), 184, r 186

Berzelius, Jons Jacob, 435

beta particle(s), t 705, 706, 710,
713

binary acid(s), ¢ 214, t 454,
454-455

binary compound(s), 206-213,
1 214,259, 1 454, 454-455

binding force(s), in crystals,
369-371

biochemistry, 6, 761-766

bismuth: analysis of, 771;
nuclear stability of, 703;

properties of, 22,770, t 771;
reactions of, t 266, 771

blast furnace(s), 756

blood, 16, 17,411, 486, 571, 758—
759. See also hemoglobin

Bohr, Niels, 95, 96-97

Bohr’s model of the atom,
96-97, 98

boiling, 366, 378-379

boiling point(s): of alcohols
and alkanes, t 664, t 671; of
alkali metals, ¢ 730; of alka-
line earth metals, t 736; of
boron family elements, ¢ 752;
of carbon family elements,
t 755; of ethers, ¢ 671; of liq-
uids, 377, 378-379; molal
boiling-point constants,
t 438, 441, 447; molecular
forces and, 179, 189, ¢ 190; of
nitrogen family elements,
t 771; of organic compounds,
1632,1643,643-645, t 644;
overview of, 11-12, 378; of
oxygen-family elements,
t 776; of solids, t 370; of solu-
tions, 436-438, 440-441, 443;
of transition metals, r 743

boiling point elevation, 440—
441, 447

bombardier beetle(s), 605

bond energy, 167,¢ 168, ¢ 173

bonding, chemical, 160-199

bond length, 167, ¢ 168, ¢ 173,
194

bond strength, 182

boron: covalent bonds of, 169;
electron configuration of,
107,¢ 110, ¢ 170; ionization
energies of, 145, ¢ 145; prop-
erties of, 750, t 752; reactions
of, 751; uses of, 767-769

boron family elements, 750-753

boron trifluoride, 468

Bosch, Karl, 561

Boyle, Robert, 313, 338-339

Boyle’s law: calculations using,
330; development of, 313—
315,321, 326, 338-339; ideal
gas law and, 341, 356

branched-chain alkane(s),
1637,637-641

brass, 396, t 745, 746

bromide, r 471, 781

bromine: boiling point of,
t 190, 530; covalent bonds of,
t 168; electron configuration
of, 136; properties of, 137,
152, 366, 780, t 782; reactions
of, 781; in redox reactions,
1219, 603,615
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bromine fluoride, 190-191
bromphenol blue, 495
bromthymol blue, 482, 495, 498
Brown, Robert, 398
Brownian motion, 398
Brgnsted, J. N., 464
Brgnsted-Lowry acids and
bases, 464-467, t 468, 476
buckyball(s) (fullerenes), 626,
628
buffer(s), 570-571. See also pH
butane: boiling point of, r 643,
t 664; properties of, t 632;
structure of, 625, 631, 635, 636;
2.,2-butanediol, 664
butanoic acid, 674, t 675
butanol, 664, t 671
2-butanone, 673
butyl methyl ether, 670

cadaverine, 678

cadmium, 7 114, ¢ 266, 266—-267,
t 615,742,749

cadmium sulfide, 429, t 579

caffeine, 678

calcite, 369

calcium: activity series and,
t 266; in the body, 738, t 738;
electron configuration of,
112, 112; flame test for,
735; properties of, 83, ¢ 513,
734, 735, t 736; in redox
reactions, t 603, t 615

calcium carbonate: acid rain
and, 475; decomposition of,
260, 349, 564—-565; liming
streams with, 492; solubility
of, 1579

calcium chloride, 426

calcium fluoride, 177-178, ¢ 179,
578-579,1 579, 582

calcium hydroxide, 260, t 404,
1461,1579

calcium hypochlorite, 783

calcium oxide, ¢ 179, 258, 294,
t779

calcium phosphate, 428

calculator(s), 52

calorimeter(s), 511, 519, 551

candela, t 34, 58

Cannizzaro, Stanislao, 123

carbohydrate(s), 763-764

carbon: cycling of, 68; electron
configuration of, ¢ 110, 138,
188; ionization energies of,
145, t 145; iron ore reduction
and, 756; isotopes of, 78, ¢ 80,
t 708, 715; oxidation num-

bers for, ¢ 219; properties of,
23, 81,513,754, t 755; reac-
tions of, 755; structure and
bonding of, ¢ 170, t 173, 625—
626, 629-630

carbon-12, 78, 81, 86

carbon cycle, 757

carbon dioxide: dry ice, 380;
formation of, 13—14, 68, 281,
757; polarity of, 191; proper-
ties of, 757; respiration and,
68, 758—-759; solubility of,
t 404, 407, 408; structure of,
187,757

carbon disulfide, 294

carbon family elements, 754—
769

carbonic acid: decomposition
of, 260; dissociation of, ¢ 460,
t 471, 554; formula of, t 214,
t 455; respiration and, 758
uses of, 453

carbon monoxide: in car
exhaust, 43, 307; catalysts
for, 307; heat of formation
of, 522-523; poisoning by,
307,760, t 760; production of,
291, 757; structure of, 66—67

carbon tetrachloride: forma-
tion of, 270, 682; properties
of, £ 190, 191; as solvent,
405-406, 418

carboxylic acid(s), 674-675,
1679, 693

Carothers, Wallace, 690

casein, 395

catalyst(s): carbon monoxide,
307; in chemical equations,
t 246, 246-247; equilibrium
and, 565, 585; reaction rate
and, 540, 541, 546

catalytic converter(s), 307

catenation, 630, 656

cathode ray(s), 70, 71, 86

cathode(s), 70-71, 607, 610—
614,616

cation(s), 149-150, 234, 573—
574,585, 608

cavitation, 166

cell membrane(s), 443, 765

cellulose, 764

cementite, 745

centimeter, 35-36

centrifuge(s), 16, 17

cerium, 115

cerium sulfate, r 404, 409

cesium: analysis of, 729; elec-
tron configuration of, 115;
isotopes of, ¢t 80; properties
of, 163, 728, 729, ¢t 730

cesium chloride, 408
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CFC(s) (chlorofluorocarbons),
668-669, 682, 693, 699
chalcopyrite, 22, 369

change(s) of state, 12-13, 25,
247,1372,372-382

Charles, Jacques, 316, 339

Charles’s law, 316-319, 321,

326,341,356

chemical bonding, 160-199
chemical equation(s): balanc-
ing, 244-245, 247, 250-254,
264, 597-600; calculations
from, 280-287; for dissocia-
tion reactions, 426—429;
equilibrium and, 374, 555—
559, 585; formula, 244245,
250-252, 430; net ionic, 429—
430, 447; for neutralization
reactions, 474-475; overview
of, 241-250; for redox reac-
tions, 597-601; symbols used

mechanisms of, 526-537,
542-544, 546; neutralization,
473-475,497,502-503, 567,
574-575; organic, 682—684;
oxidation-reduction, 591—
617; pathways of, 542—543;
rates of, 538-545, 547, 555—-
557; reactants and products
in, 13; reversible, 246-247,
249-250, 553-555; substitu-
tion, 682, 693; synthesis, 256—
259, 269; types of, 256-264
chemical(s), description of, 6,25
chemistry: biochemistry, 6,
761-766; electrochemistry,
606—616; inorganic, 6; organ-
ic. See organic chemistry;
overview of, 5, 6, 32; physi-
cal, 6; theoretical, 6; thermo-
chemistry, 511-524, 546
Chilean saltpeter (sodium

coal gasification, 298

cobalt: analysis of, 742; in the
body, 749; electron configu-
ration of, ¢ 112, 113; proper-
ties of, t 743; radioactive

nuclides, t 708, 715; reactions

of, 258,265,266, t 615

coefficient(s) in chemical
equations, 243-245,248—
254,515,517

coenzyme(s), 762

colligative properties of solu-
tions, 436-447

collision theory, 532-535, 533,
538-540, 542-543, 546, 563

colloid(s), 397-399, £ 398, 419

combustion, 263, 278-279, 645

common-ion effect, 567-568,
585

composition reaction(s), 256—
259,269

density of, 38, ¢ 38,39, 57; in
drinking water, 268; in elec-
trochemical cells, 606—608,
610-611, 613-615; electron
configuration of, # 112, 113;
isotopes of, 80, ¢ 80; origin of
symbol for, t 20; properties
of, 22-23, 25, 81, 82, 84-85,
t 743; redox reactions of,
593, 603, ¢ 603, 741; reduc-
tion potential of, ¢ 615;
specific heat of, r 513

copper(I) chloride, ¢ 579, 580

copper(II) hydroxide, 462

copper(II) sulfate, 405, 413,
416, 601

copper(II) sulfide, 227, 579

corn borer(s), 633

corundum, 743

cotton, 764

covalent bonding: boiling

in, 245-248, t 246; thermo-
chemical, 515-524; word,

nitrate), 404, 408, ¢ 410, 560
chlorate, 187, 471

composition stoichiometry, 275
compound(s): amphoteric, 471—

points and, # 190; in crystals,
370-371; double, 172, 186,
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243-244,247-248,250-252
chemical equilibrium. See also
equilibrium constant(s); of
acids, bases, and salts, 569—
576; changes of state and,
372-375; effect of pressure
on, 407; equations of, 374,
555-559, 585; reversibility of,
553-555, 585; shifting, 562—
568, 585; in solution, 402
chemical formula(s): in chemi-
cal equations, 242-245, 250—
252, 430; determination of,
229-233; empirical, 229-233,
234; experimental, 232-233;
formula masses, 221-223;
molecular, 164, 232-233;
overview of, 164, 203-204,
234; oxidation numbers and,
218-219; structural, 171,
630-631, 635, 640-641, 656

chemical kinetics, 538-545,

547,555-557

chemical reaction(s): activity
series, 265-267,t 266, 269,
272-273; atomic theory and,
65-66; completion of, 565—
567; discussion of, 13;
double-replacement, 262—
263, 269, 428—-430; elimina-
tion, 684, 693; endothermic,
409, 515-517, 1 529, 546,
564-565; exothermic. See
exothermic reaction(s);
heats of, 513, 514-523, 546;
homogeneous, 532; indica-
tions of, 241-242, 269; inter-
mediates in, 532, 535;

INDEX

chloric acid, t 471, 472

chloride, ¢ 190, r 471, 731, ¢ 731,
781

chlorine: chlorine-37, 77-78;
covalent bonds of, r 168, 169;
electron configuration of,
t 111, 139, 149; oxidation
numbers of,  219; produc-
tion of, t 779; properties of,
23,137,140, 163, 780, t 782;
reactions of, 781; in redox
reactions, 593, 1 603, ¢t 615

chlorine dioxide, 783

chlorobenzene, 293

chloroethene, 632

chlorofluorocarbon(s) (CFCs),
668-669, 682, 693, 699

chloroform
(trichloromethane), 255, 682

chlorophyll, 738, 739

chlorous acid, ¢ 214, t 455,
t 471,472

chromic acid, 473

chromium: activity series and,
t 266; in alloys, 745, t 745;
analysis of, 742; in the body,
749; electron configuration
of, ¢ 112, 113; in gemstones,
743; properties of, 22, t 743;
in redox reactions, 592, t 603,
1 615,741

chromium fluoride, 209

chromium hydroxide, 473

cinnamaldehyde, 673

cis isomer(s), 632-633, 648

citric acid, 453, 674

cPE (cross-linked poly-
ethylene), 686-687

473,777, in aqueous solution,
425-433; binary, 206213,
214,259, t 454, 454-455;
coordination, 741; covalent
bonding in, 164-175; descrip-
tion of, 15, 25; ionic. See ionic

626, 632, 648; ionization and,
431; Lewis acids and, 467—
468; molecular compounds
and, 164-175,1 168, ¢ 173,
194; multiple, 172-174, 194;
nonpolar, 162, 163; overview

compound(s), molecular;
molecular compound(s)
compressibility, 305, 364, 368
concentration: equilibrium
and, 375, 556558, 563-564;
reaction rate and, 539-544;
of solution(s), 412-418;
units of, ¢ 36, 412-418
condensation, 373-377

condensation polymer(s), 690—

691, 694
condensation reaction(s), 683,
693
conduction band(s), 768
coniine, 678
conservation of energy, 15
conservation of mass, 66, 86,
241,243-244,251,279
contact theory of electrolysis,
435
control rod(s), 718
conversion factor(s): molar,

224-226,234,276-277,280—
286,299; overview of, 40-42,

58; significant digits and, 50,
58

coordination compound(s), 741

copolymer(s), 685, 694

copper: activity series and,
t266,266-267; in alloys and
ores, 740, ¢t 745, t 753; analy-
sis of, 742; in the body, 749;

of, 161-163, 162; polar, 162,
163; in polyatomic ions, 180,
186; redox reactions and,
594-595; single, 171, 194;
triple, 173, 186, 626, 651

covalent-network bonding,
175,214

covalent network crystal(s),
370, 371

Crick, Francis, 680-681

critical mass, 718

critical point(s), 381

critical pressure(s), 382

critical temperature(s), 381

Crookes, William, 560

cross-linked polyethylene
(cPE), 686—687

crystal lattice(s): hydration
and, 405; ionic bonding and,
177, 178, 179; metallic bond-
ing and, 181; types of, 369

crystalline solid(s), 368-371,
387

crystal structure(s): of alkali
metals, ¢ 730; of alkaline earth
metals, ¢ 736; of alloys, 746; of
boron family elements, t 752;
of carbon family elements, ¢
755; of nitrogen family ele-
ments, ¢ 771; of oxygen fami-
ly elements, t 776

cuprum, ¢ 20. See also copper
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Curie(s), Marie and Pierre,
8-9,705

Curl, Robert F., 628

cyanide, hydrogen, 166, t 460

cycloalkane(s), 635-636, 642

| D -

Dalton, John, 8, 66, 67, 70, 86,
322

Dalton’s atomic theory, 8,
66—-67

Dalton’s law of partial pres-
sures, 322-326, 334

daughter nuclide(s), 710

Davy, Humphry, 434-435

de Broglie, Louis, 98

Debye, Peter, 446

decay series, 710-711, 722

decomposition reaction(s),
259-260, 269

definite proportions, law of, 66,
86

Democritus, 65, 67

density: of alkali metals, ¢ 730;
of alkaline earth metals, t 736;
of boron family elements,
t 752; of carbon family ele-
ments, ¢ 755; determination
of, 39; of gases, 305, 345-346,
353; of liquids, 364; of nitro-
gen family elements, t 771; of
oxygen family elements,
t 776; of solids, 368; of transi-
tion metals, ¢ 743; units of,
136,38, 138

2-deoxy-D-ribose, 763

deoxyribonucleic acid (DNA),
680-681, 713, 766

deposition, 380-381

deuterium (hydrogen-2), 76—
77,1t 80

diabetes, 759

diamond(s): density of, 7 38, 40;
structure of, 10, 370, 626—
627; synthetic, 646

diatomic molecule(s), 164,
168-169, 183, 1 243,334

diborane, 229-230

1,2-dibromopropane, 667

dichlorodifluoromethane
(Freon-12), 668

1,2-dichloroethene, 632

dicyclohexyl ether, 670

diethyl ether, 377, 670, t 671

diffraction patterns, 98, 99

diffusion, 305, 351-355, 364, 369

1,2-dimethylbenzene, 654

dinitrogen tetroxide, 564—-565

dioxins, 166

dipole-dipole force(s), 190
192,195,371

diprotic acid(s), 466, 476

direct proportion(s), t 55, 55—
56,58

disaccharide(s), 763

dispersion(s), 397. See also col-
loid(s)

displacement reaction(s), 261—
262,265,269

dissociation, 425-430, 447, 574

dissolution. See also solubility;
in aqueous solution, 425—
430; entropy and, 528; rate
of, 401-402, 404, 419; tem-
perature and, 401-403, ¢ 404,
408-409

DNA (deoxyribonucleic acid),
680-681, 713, 766

dolomite, 734

dopant(s), 768, t 769

Dorn, Friedrich Ernst, 109, 126

double bond(s), 172, 626, 632,
648

double-replacement reaction(s),
262-263, 269, 428-430

drinking water, 258, 268, 782—
783

dry cell(s), 608, 609

ductility, 22, 182, 194

| E -

effervescence, 407

effusion of gases, 306, 351-356

Einstein, Albert, 93-94

Einstein’s equation, 701

electrical conductivity: acids
and bases and, 454, 458;
bonding and, 179, 181; in
electrochemical cells, 607;
electrolytes and, 399-400,
419; in metals, metalloids,
and nonmetals, 22-24, 134,
194; in semiconductors, 24,
137,768-769; through gases,
70; wiring for, 752

electric current, units of, 7 34, 58

electrochemical cell(s), 606—
613,617

electrochemistry, 606—-616

electrode potential(s), 613—
614,617

electrode(s), 607, 613-616

electrolysis: electrolytic cells
for, 610, 617; history of, 434—
435; of water, 17, 250, 259

electrolyte(s), 399-400, 419,
432-433,443-447,¢ 731,
731-732
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electrolytic cell(s), 607, 610—
613,611, 617

electrolytic theory, 434—435

electromagnetic radiation,
91-94,92

electron capture, 707

electron density, 162, 163, 167,
473

electron-dot notation, 170—
171,174,176-177, 464

electronegativity, 151-154, 152,
161-163, 162, 473

electron pair(s), 161-162, 171,
183-187,195

electron(s): affinity, r 147, 147—
149, 148; charge and mass
of, 71,73, t 74; configura-
tions, 105-116, 128-139,
140-154; delocalized, 627,
653, 655-656; discovery of,
70-71; dual wave-particle
nature of, 98-99, 117; in
electrochemical cells, 608—
612; lone pairs, 171, 185—
187; orbitals of, 96, 100-104,
102, 103, 7 104, 105; in oxi-
dation-reduction reactions,
593-595, 598-599; valence,
t 150, 150-151, 155

electron-sea model of metallic
bonding, 181-182, 194

electroplating, 611-612

element(s): activity series of
the, 265-267; description of,
8, 15; electron configuration
of, 110-115; Group 1, 22,
132,728-733,t 777, Group
2,132,734-739,t 777; Group
3-12,740-749; Group 13,
750-753,t 777; Group 14,
754-769,t 777; Group 15,
770-773,t 777, Group 16,
774-779,t 777, Group 17,
23,265,432, ¢ 777,780-783;
Group 18, 24, 111; periodic
table of. See periodic table of
the elements; periods of, 21,
110-115, 128-139; symbols
of, ¢ 20; types of, 22-25

elimination reaction(s), 684, 693

emerald, 369, 743744, t 744

empirical formula(s), 229-233,
234

emulsion(s), 397, r 398

endothermic reaction(s), 409,
515-517, t 529, 546, 564-565

end point(s) of titration, 498,
501, 504

energy, changes in, 14-15;in
chemical reactions, 513-23,
units of, 7 36

enthalpy, 515-521, 526, 529,
546

entropy, 526-529, 546

enzyme(s), 762-763

equation(s). See chemical
equation(s)

equilibrium. See chemical
equilibrium

equilibrium constant(s). See
also chemical equilibrium;
in acid and base reactions,
569-571, 573-574, 585; cal-
culation of, 588—-589; con-
centration and, 375, 556—
558, 563-564; Nernst equa-
tion and, 620-621; overview
of, 556-559; solubility-
product constants, 578-580

equilibrium vapor pressure.
See vapor pressure

equivalence point(s), 498-499,
504,574, 575

error(s) in measurement, 45—
46, 58

ester(s), 675-676,t 679, 693

ethane, 296, 634, 635, ¢ 643,
t 664

ethanedioic acid, 674

1,2-ethanediol, 664

ethanol: as fuel, 665-666;
ingestion of, 666; properties
of, ¢ 38, 366, 376, 377, t 513,
t 664; as solvent, 406; struc-
ture of, 473, 631

ethene: configuration of, 172,
626; formation of, 683; prop-
erties and uses of, 650-651,
656

ether(s), 669-671, 1 679, 693

ethyl alcohol. See ethanol

ethyl butanoate, 675, t 676

ethylene glycol, 699

ethyl ethanoate, 675

ethylmethylamine, 677

2-ethyl-3-methyl-1-butene,
649-650

3-ethyl-4-methylhexane, 640—
641

ethyl propyl ether, 670

ethyne (acetylene), 287, 518, 652

evaporation, 365-366, 373-379

exhaust emission(s), 43

exothermic reaction(s): activa-
tion energy and, 534; equi-
libria and, 564; heat of
reaction in, 514-516, ¢ 529;
heat of solution in, 409;
overview of, 241, 546; redox
and, 606; self-heating meals
and, 525

expansion of gases, 304
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_F_

Faraday, Michael, 434-435

fatty acid(s), 630, 633, 764-765

Fermi, Enrico, 720-721

Fermi International
Accelerator Laboratory
(Fermilab), 711

fertilizer(s), 560-561, 715, 773,
t 773,779

film badge(s), 714, 722

filtration, 16

fire extinguisher(s), 296

fireflies, 630

fireworks, 736-737

flame test(s), 729-730, 735,
737,771,775

flare(s), 737

flashlight batteries, 609

flavoring(s), 676

fluidity of gases, 304-305

fluid(s), 363

fluorapatite, 783

fluoridation of drinking water,
258,783

fluoride, r 471, 781, 783

fluorine: covalent bonds of,
1 168,169-171,t 170; elec-
tron configuration of, 107,
t 110, 111; ionization energy
of, ¢t 145; metal compounds
with, 258; oxidation number
of, 216-217, t 591; properties
of, 23,137,780, t 782; reac-
tions of, 781; in redox reac-
tions, 7 603, 615

fluorite, 369

fluorosis, 783

foam, 397, 1t 398

food additive(s), 676

Food Chemical Code (FCC)
purity specifications, 7 18

food preservative(s), 674

foods, self-heating, 525

force, pressure and, 308-312

formaldehyde, 174, 307, 666, 673

formic acid, 666

formula(s). See chemical
formula(s)

formula unit(s), 176

fractional distillation, 644

francium, 728, ¢ 730

Franklin, Rosalind, 680-681

free energy, 528-530, 546, 550—
551

Freeman, Benny, 692

free radical(s), 778

freezing, 366, 379

freezing point(s), 379, 436—
441,1 438, 443-447, 699
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freezing point depression,
1 438,438-440,1 445, 447

Freon(s), 668

frequency, 91-94, 92

Frisch, Otto, 721

fructose, 630, 763

fruit, pH of, 486, 494

Fuller, Buckminster, 628

fullerene(s), 626, 628

functional group(s), 663-679,
1 679,693

_G_

galactose, 763

galena, 774

gallium, 124, 750, 751, ¢ 752,
768-769

galvanic cell(s) (voltaic cells),
607-614, 608, 611, 616-617,
620

gamma ray(s), 9, ¢ 705, 707, 713

garnet, 743, t 744

gas(es): Avogadro’s law of, 334—
335,341, 356; Boyle’s law of.
See Boyle’s law; Charles’s law
of, 316-319, 321, 326, 341,
356; in chemical equations,
245; from chemical reactions,
242, 262-263, 269, 566; com-
bined gas law, 321-322, 326;
effusion of, 306, 351-356;
elastic collisions of, 303; Gay-
Lussac’s law of, 319-321, 326,
333-334, 341, 356; ideal
behavior of, 303, 306, 326;
ideal gas law, 339-341, 340—
346,356, 360; kinetic energy
of, 351; kinetic-molecular the-
ory of, 303-306, 313, 323, 326;
pressure and, 308-315,319—
321, 340, 562-563; properties
of, 12; real, 306; solubility of,
407-408, 410, 419; stoichiom-
etry of, 347-350; velocity of,
351-352; volume of. See gas
volume; water displacement
by, 324

gasohol, 665-666

gasoline, 1 38, 406, 643, t 644

gastric juice(s), 457, 486, 494,
t731

gas volume: Avogadro’s law
and, 334-335; Boyle’s law
and, 313, 338-339; Charles’s
law and, ¢ 317, 318, ¢ 318;
combined gas law and, 321;
ideal gas law and, 340-344;
measuring, 333; molar vol-

umes, 335-337; overview of,
313-319; volume-mass rela-
tionships, 333-337, 348-350,
356; volume-volume rela-
tionships, 347-348, 356

Gay-Lussac’s law, 319-321,
326,333-334,341, 356

Geiger, Hans, 72

Geiger-Miiller counter(s), 714,
722

gel(s), 398

gemstone(s), 743-744

gene(s), 680

geometric isomer(s), 632-633,
656

germanium, 124, 754, 755, t 755

glass, 368,371, 513-514, 767

glucose, 282, 758, 763, 764

glycerol (1,2,3-propanetriol),
664-665, 765

glycogen, 764

glycolipid(s), 765

gold: activity series and, 266,
t 266; in alloys, 397; electron
configuration of, 116; molar
mass of, 83, 85; origin of
symbol for, t 20; properties
of, 22,57, ¢ 513, 743; in
redox reactions, ¢ 615; trans-
mutation into, 9

Goodyear, Charles, 688

Graham, Thomas, 352

Graham’s law of effusion,
351-356

graphite, 81, 1 513, 626-627, 646

gravity, 35

ground-state, 105, 117

gunpowder, 736

| H -

Haber, Fritz, 561

Haber process for ammonia
synthesis, 561, 562-564

hafnium, 138

Hahn, Otto, 720-721

half-cell(s), 607, 614-615, 617

half-life, ¢ 708, 708-709, 716,
722,725

half-reaction(s), 593-594, 597—
601, 608-617,1 615

halogen(s), 137,261-262, t 266,
666, 780-783

hardness scale, t 730, t 736,
t752,t755,t771,t 776

HDPE (high-density poly-
ethylene), 686

heat. See also exothermic reac-
tion(s), temperature; in
chemical equations, ¢ 246,

246-247; from chemical
reactions, 241, 263, 269, 513,
514-523, 546; Le Chatelier’s
principle and, 380; from
redox reactions, 606; specific,
512-514,¢ 513

heat capacity, 512-514

heat energy, 512

heat of combustion, 518-519,
546

heat of formation, 517-518,
522-524, 546

heat of fusion, 380, 387

heat of reaction, 513, 514-523,
546

heat of solution, 409-410,
t 410,419

heat of vaporization, 182, 379,
387

Heisenberg, Werner, 99

Heisenberg uncertainty princi-
ple, 99-100, 117

helium: discovery of, 109, 126;
electron configuration of,
106, 110, 132-133; ionization
energy of, ¢ 145; isotopes of,
77; nuclear fusion and, 719;
properties and uses of, 24,
54,81-82,193

hematite, 740

heme, 738, 749, 758

hemoglobin: artificial blood
and, 411; iron and, 749; res-
piration and, 758, 760, t 760,
structure of, 762

Henry’s law, 407

heptane, 645

hertz, unit of, 92

Hess’s law, 463, 519-520, 524

hexanediamine, 690

2-hexene, 650

high blood pressure, 733

high-density polyethylene
(HDPE), 686

HIV (human immunodeficiency
virus), 411

Hoffmann, Michael, 166

Hoffmann, Roald, 32

Holmes, Sherlock, 255

homogeneous mixture(s). See
solution(s)

homologous series, 634

Hooke, Robert, 338

Hiickel, Erich, 446

human immunodeficiency
virus (HIV), 411

Hund’s rule, 106,107, 110, 113,
117

hybridization of orbitals, 187—
189, 188, r 189, 195, 625-626,
656
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hydrate(s), 227, 405

hydration, 405, 431

hydrazine, 289

hydride(s), 470-472, ¢ 471,735

hydriodic acid, t 214, ¢ 454,
t 460, t 471. See also hydro-
gen iodide

hydrobromic acid, t 454, t 460,
t 471,554

hydrocarbon(s), 630, 634—645,
647-656

hydrochloric acid. See also
hydrogen chloride; formula
of, 2, t 454; ionization and,
431, t 460, 465, 470; neutral-
ization of, 474; pH of, 491,
575; properties of, 457, 459,
t471

hydrocyanic acid, 460, ¢ 460

hydrofluoric acid, 214, t 454,
1460, t 471, 781. See also
hydrogen fluoride

hydrogen: activity series and,
1 266,266-267; Bohr model
of, 96-97, 98; displacement
reactions of, 261; electrodes,
614-615, 617; electron con-
figuration of, 110, 132-133,
183; electronegativity of,
163; formation of, 287, 324,
454,729,735, 751; ionization
energy of, t 145; isotopes of,
75-78,76, t 80, t 708; line-
emission spectra of, 94-97,
95; nuclear fusion and, 719;
properties of, 190, 305, 368,
t 471; in redox reactions,
216-218,1 591, 1 603, ¢ 615

hydrogenation, 633, 682-683

hydrogen bonding: boiling
point and, 664, 671; bond
energy of, ¢ 168; in cosmetics,
665; in crystals, 371; forma-
tion of, 165, 167-169; in lig-
uids, 365, 379; in nucleic acids,
681, 766; overview of, 192,
195; in water, 384-385, 406

hydrogen carbonate, ¢ 471, 731,
t731

hydrogen chloride. See also
hydrochloric acid; in ammo-
nia, 464; boiling point of,
t 190; configuration of, 183;
as electrolyte, 399, 400; for-
mation of, 594; ionization of,
431; molarity of, 414-415;
properties of, 190, r 410

hydrogen cyanide, 166, t 460

hydrogen fluoride, 190, 192,
289, 433. See also hydrofluo-
ric acid

Copyright © by Holt, Rinehart and Winston

hydrogen iodide. See also
hydriodic acid; decomposi-
tion of, 531-532; formation
of, 535, 556-558, 557, t 557;
heat of formation of, 518;
heat of solution of, t 410

hydrogen peroxide, 540, 596,
604-605

hydrogen sulfide, 172, ¢ 190,
258-259,408, t 471, t 603

hydrolysis of salt(s), 572-576

hydronium ion(s), 431, 447,
460-461,469-471,1 471,
481-491

hydrosulfuric acid, t 454, t 460,
1471

hydroxide(s), 258-259, 471,
481-482,776-771. See also
individual compounds

hydroxyl group(s), 473, 476, 664

hygrothermograph(s), 220

hyperchloremia, ¢ 731

hypernatremia, ¢ 731

hypertension, 733

hyperventilation, 759

hypochlorite, ¢ 471

hypochlorous acid, t 214, t 455,
1 471,472,782

hypotheses, formulating and
testing, 30-31, 58
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ibuprofen, 225-226

ice, t 38, 385-386

ideal gas constant, 342, 342

ideal gas law, 339-346, 356, 360

indicator(s), acid-base, 454,
457, 458, 493-498, 500-501,
504

indium, # 114, 750, 751, ¢ 752,
768

infrared light, 91, 707

inorganic chemistry, 6

insulator(s), 768

insulin, 761

interference of waves, 98, 100

intermolecular force(s), 189—
193

International Union of Pure
and Applied Chemistry
(IUPAC), 636, t 643, 666,
669-670, 672-675, 677. See
also nomenclature

inverse proportion(s), 56-58

iodide, r 471, 781

iodine: covalent bonds of, t 168;
electron configuration of,
t 114, 115; Mendeleev and,
124; properties of, 23, 137,

. All rights reserved.

780, ¢ 782; reactions of, 781;
in redox reactions, t 219,
1 603, ¢ 615; solutions of, 418;
sublimation of, 380

iodomethane, 171-172

ion-electron method, 597-601

ionic bonding, 161-163, 162,
176-180, t 190

ionic compound(s): binary,
206-211, 234; chemical
equations of, 253-254; dis-
sociation of, 425-430, 447;
ionic bonding and, 176-180,
194; metal halogen, 258;
nomenclature of, 210-211;
properties of, 203; solubility
of, 405, 427, 577-584

ionic crystal(s), 370

ionic liquid(s), 377

ionic radii: of alkali metals,
t 730; of alkaline earth met-
als, t 736; of boron family ele-
ments, ¢ 752; of carbon family
elements, ¢ 755; of nitrogen
family elements, ¢ 771;
overview of, 149-150, 154; of
oxygen family elements, ¢ 776

ionization constant(s), 482,
t482,569-571,t 570, 573

ionization energy: of alkali
metals, ¢ 730; of alkaline
earth metals, r 736; of boron
family elements, ¢ 752; of
carbon family elements,
t 755; of d-block elements,
154; first and second, 143—
144, ¢ 145; of nitrogen family
elements, t 771; of oxygen
family elements, ¢ 776; of
transition metals, ¢ 743;
trends in, 143-146, 144, t 730

ionization in solution, 431, 447,
481-484

ion(s): electron transfer and,
145, 148-149; interactions in
solution, 446—447; monatom-
ic, 204-205, 217, 234; nomen-
clature of, 204-205, ¢ 205;
overview of, 143, 155, 204—
205, 234; oxidation numbers
of, 216-217; polyatomic, 180,
186,204, 209-211

iron: activity series and, t 266;
analysis of, 742; in the body,
749; in cast iron and steel,
745, 756; dietary sources of,
749; electron configuration
of, ¢ 112,113, 114, 154; for-
mation of, 296; in gemstones,
743; origin of symbol for,
t 20; oxides of, 257, 740;

properties of, 22, 81, 83,
1190, t 513, t 743; in redox
reactions, ¢t 603, ¢t 615
irone, 673
iron oxide(s), 601
iron sulfate(s), 599—601
iron(11I) thiocyanate, 582
isoamyl acetate, 676
isomer(s), 630-633, 648, 656
isoprene, 688—689
isotope(s), 75-80, ¢ 80. See also
radioactive nuclide(s)

_J_

joule, t 36,511-512

] K -

Keipert, Peter, 411

Kelvin temperature scale, ¢ 34,
58,317-320,512

kerosene, 1 38, 643, t 644

ketone(s), 672-673,1 679, 693

Kevlar, 691

kidney(s), 759

kinetic energy, 303-304, 326,
378,379, 511-512

kinetic-molecular theory: of
gases, 303-306, 313, 323, 326;
of liquids, 363-367; of mat-
ter, 303-306, 313-323, 326,
535; of solids, 367-369;
vapor pressure and, 376-377

kinetics of reactions, 538—-545,
547,555-557

Krebaum, Paul, 596

Kroto, Harold W., 628

krypton, 24, 109, 126

| L -

lactic acid, 453, t 675

lactose, 763

lanthanide series of elements,
21, 126, 138-139, ¢ 147

lanthanum, 115, 138

laser(s), 7,307

latex, 688

lattice energy, 178,179, 196

laughing gas (nitrous oxide),
287,558-559

Lavoisier, Antoine-Laurent,
278-279,479

LCPs (liquid crystal poly-
mers), 692

LDPE (low-density polyethyl-
ene), 686—687

iNnDEX 91



Back

lead: in alloys, ¢ 745; analysis
of, 755; in batteries, 612, 613;
crystal, 754; decay series and,
711; origin of symbol for,
t 20; poisoning by, 268; prop-
erties of, 38, 1 38,84, ¢ 513,
754, t 755; reactions of, t 266,
266-267,t 603,1 615,755

lead(II) chromate, 248, r 579

lead(II) iodide, 262

lead(I1) oxide(s), 208,219

Le Chatelier, Henri Louis, 374

Le Chatelier’s principle: heat
and, 380; overview of, 374—
375, 387; pressure and, 407;
shifting equilibrium and,
562,564, 567-568, 585

length, units of, r 34, 35-36, 58

Lewis acids and bases, 467—
468, 1 468, 476

Lewis structure(s), 170-175,
180, 184-185, 187

light: absorption of, 181; from
chemical reactions, 241, 263,
269; dual wave/particle
nature of, 93-94, 100, 117;
infrared, 91, 707; properties
of, 91-93; scattering, 398,
t 398, 419; sodium vapor,
730; speed of, 91, 93; ultravi-
olet, 91, 669, 707; visible, 707

limestone, 68, 492

linoleic acid, 764

lipid(s), 764-765

lipoprotein(s), 765

liquid crystal polymer(s)
(LCPs), 692

liquid(s): in chemical equa-
tions, t 246; equilibria and,
563; kinetic-molecular theo-
ry of, 363-367; properties of,
12, 363-366,377-379, 387,
supercooled, 368

lithium: activity series and, ¢ 266;
analysis of, 729; electron con-
figuration of, 110, 7 110, 132;
ionization energies of, 145, ¢
145; properties of, 81, 132, 728,
t 730; in redox reactions, t 615;
as reducing agent, 603, 614

lithium carbonate, r 404, 408

lithium chloride, ¢ 179, t 404,
405, 409, t 410

lithium sulfate, 408

litmus, 493, 495, 498. See also
indicator(s), acid-base

logarithm(s), 487-491

London dispersion forces, 193,
195, 371, 406, 627, 643

low-density polyethylene
(LDPE), 686-687
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Lowry, T. M., 464

luciferin, 630

luminous intensity, ¢ 34, 58

lungs, respiration and, 759-760

Lyman, Balmer, and Paschen
series, 94, 95, 97

lysine, 457

_— M -
macromolecule(s), 761-766
magic number(s), 703, 722
magnesium: activity series and,

t266,267; in alloys, t 745,
t 753; in the body, 738-739;
electron configuration of,
t 111, ¢ 170; in flares, 737,
properties of, 78, 734, 735,
t 736; in redox reactions,
257,284,1 603,1 615
magnesium bromide, 206
magnesium chloride, 252
magnesium hydroxide, 453, ¢ 579
magnesium nitrate, 252
magnesium sulfate, ¢ 410, r 445
magnetic quantum number(s),
102-104
magnetite, 290
main-group element(s), 136—
138, 144,1 150, 154
malachite, 22
malic acid, 453, t 675
malleability, 22, 182, 194
Malthus, Thomas, 560-561
manganese: activity series and,
266, 267; in alloys, t 745,
t 753; analysis of, 742; in the
body, 749; electron configu-
ration of, r 112, 113, 115;
properties of, 22; in redox
reactions, t 603, 615
manganese(IV) oxide, 540
manometer(s), 311, 326
marble, 40, 475, 476, 734
Marsden, Ernest, 72
mass: atomic, 78-80, ¢ 80, 86;
critical, 718; molar. See
molar mass; moles and, 275—
277,282-285,290-291; per-
centage, 226-228; as proper-
ty of matter, 10; relationship
to volume, 55, ¢ 55, 348-350;
relative, 249; units of, ¢ 34,
34-35,58
mass defect, 701-702, 722
mass number, 7678, t 80, 86
matter: classification of, 15-18;
properties of, 10—11; states of,
12,25, 247; theories of, 9, 65,
303-306,313-323, 326, 535

mayonnaise, 397-398

McLandrich, Drew, 525

medicine, radionuclides in, 715

Meitner, Lise, 720-721

melting point(s): of alkali met-
als, 1 730; of alkaline earth
metals, ¢ 736; of boron fami-
ly elements, ¢ 752; of carbon
compounds, t 632; of carbon
family elements, ¢ 755; of
crystalline solids, ¢ 370; of
nitrogen family elements,
t 771; overview of, 11-12,
368, 380, 387; of oxygen fam-
ily elements, # 776; of transi-
tion metals, t 743

Mendeleev, Dmitri, 123-125,
124

meniscus, 365

mercaptan(s), 596

mercury: activity series and,
t 266; amalgam, 396, 744;
batteries, 6105 columns of,
310,311, £ 311, 338-339;
density of, 38, ¢ 38, 40; elec-
tron configuration of, 134;
formation of, 14; origin of
symbol for, 20; poisoning
from, 747; properties of, 22,
81,1 513,1743,747;in redox
reactions, ¢ 603, t 615

mercury fulminate, 518

mercury oxide, 14, 285, 553-554

metal(s): alkali, 132, 728-733;
alkaline earth, 132, 734-739;
bonding of, 181-182, ¢ 190,
194; displacement reactions
of, 261-262, 265; ductility of,
182, 194; hydroxides of, 258—
259; ionization energy of,
144; noble, 740; properties
of, 11,22, 25,132-134, 137,
181-182; reactions with
halogens, 258; transition,
134, 740-749

metal carbonate(s), 260

metal chlorate(s), 260

metal hydroxide(s), 260

metallic crystal(s), 370-371

metalloids, 23-25, 137

meter, t 34, 36, 58

methanal (formaldehyde), 174,
307, 666, 673

methane: boiling point of, 190,
1 643; formation of, 298; heat
of formation of, 520; structure
of, 184, ¢ 186, 187, 188, 625,
635; substitutions on, 682

methanoic acid, 674, t 675

methanol, 294, 296, 359, r 664,
666

methionine, 761

methylamine, 677-678

methylbenzene, 655

methylmercury, 747

methyl orange, 494, 495, 498

methyl pentyl ether, 670

2-methylpropane, 630-631,
1 632,635

methyl propyl ether, 670

methyl red, 498

methyl-tertiary-butyl ether
(MTBE), 671

mica, 767

microwave(s), 91, 707

milk, 7 38, 395, 486, 763

milk of magnesia, 486. See also
magnesium hydroxide

Millikan, Robert A., 71

miscibility, 406

Mistry, Pravin, 646

Mittasch, Alwin, 561

mixture(s), 15-16, 25, 395-400,
419

model(s): for balancing equa-
tions, 264; Bohr’s, 96-97, 98;
construction of, 69; descrip-
tion of, 31; electron-sea,
181-182, 194; molecular
compounds, 183, 631, 635,
647; nuclear shell, 703, 707

moderator(s), fission and, 718

Mohs’ scale of hardness, ¢ 730,
t736,t752,t755,t771,t 776

molal boiling-point
constant(s), t 438, 441, 447

molal freezing-point con-
stant(s), 438, 438-441, 447

molality, 416-419

molar heat of formation, 517—
518, 522-524, 546

molar heat of fusion, 380, 387

molar heat of vaporization,
379,387

molarity, 412-415, 419, 499~
504

molar mass: calculations and,
82-83,238,277,282-287,291;
of compounds, 222-223, 224;
as conversion factor, 224—
226,234,276-277,280-286,
299; Graham’s law of effu-
sion and, 351-355; ideal gas
law and, 345-346; overview
of, 81-82, 86; units of, t 36

molar volume, ¢t 36, 335-337

molecular compound(s): bina-
1y, 211-213, 234; models of,
183, 631, 635, 647; polarity
in, 183, 190-192; properties
of, 179, 203; VSEPR theory
and, 183-187
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molecular formula(s), 164,
232-233

molecular mass(es), 221

molecule(s), 164, 170-172,
183-193

mole(s). See also molar mass;
calculations involving, 82,
275-277,280-287; ideal gas
law and, 340-344; ratios,
276-277,282-287,295
units of, r 34, 58, 81

molybdenum, ¢ 114, 749

Monel alloy, 396

monomer(s), 685, 694

monoprotic acid(s), 465, 476

monosaccharide(s), 763, 764

morphine, 678

Moseley, Henry, 125

MTBE (methyl-tertiary-butyl
ether), 671

multiple proportions, law of,
60, 86

myoglobin, 749

| N -

Nagyvary, Joseph, 19

National Aeronautics and Space
Administration (NASA), 307

natural gas, 643

neon: discovery of, 109; elec-
tron configuration of, # 110,
111, ¢ 170; ionization energy
of, t 145; light from, 94;
properties of, 24, 75

neoprene, 689

neptunium, 138, ¢ 712

Nernst, Walther, 561

Nernst equation, 620-621

net ionic equation(s), 429-430,
447

network bonding, 175,214

neutralization reaction(s),
473-475,497,502-503, 567,
574-575

neutron(s), 70, 73, ¢ 74,703

newton, unit of, 309

nickel: activity series and, 266,
1 266; in alloys, t 745; analysis
of, 742; in the body, 749;
electron configuration of,
t 112, 113, 134; properties of,
t 743; in redox reactions,
1 603,615

nickel(I1) sulfide, 430

nicotine, 678

nitrate, 180, t 471, t 603

nitric acid: formula of, ¢ 214,
t 455; manufacture of, 284—
285,297, 561; mercury and,

14; properties of, 456457,
459, t 460, t 471

nitride(s), 735

nitrogen: compounds with oxy-
gen, t 213, 521; covalent
bonding of, 170,173, ¢ 173;
electron configuration of,
107, ¢t 110; fixation, 560; ioni-
zation energy of, ¢ 145; noble
gases and, 108-109; oxidation
numbers for, 7 219; plant
growth and, 560-561, 772—
773,t773; production of,
t 779; properties of, 23, ¢ 56,
57,770, t 771; reactions of, 771

nitrogen dioxide, 521, 564—-565

nitrogen family element(s),
770-773

nitrogen fixation, 772

nitrous acid, ¢ 214, t 455

nitrous oxide, 287, 558-559

Nobel Prize winner(s), 8, 109,
628, 681, 721

noble gas(es): configuration of,
168; discovery of, 108—109;
ideality of, 306; ionization
energies of, 144; London
forces and, 193; in the peri-
odic table, 125-126, 155;
properties of, 24-25, 128, 152

noble gas notation, 111, 112,
114

nomenclature: for acids, t 454,
454-455, t 455; for alkanes,
t 636, 636-642, 656; for
alkenes, 647-650; for
alkynes, 651-652; for aromat-
ic hydrocarbons, 653-655; for
binary compounds, 206-213;
for ions, 204-205, ¢ 205, 209—
210, ¢ 210, 234; prefix system
of, £ 212,219, 234; in redox
reactions, ¢ 602; Stock system
of, 205, 208-209, 219, 234

nonelectrolyte(s), 432

nonmetal(s), 23, 25, 136

nonpolar covalent bonding,
162,163

nuclear binding energy, 701-
702,722

nuclear chain reaction(s), 717-
718

nuclear fission, 715-719, 721-
722

nuclear force(s), 74, 86

nuclear fusion, 715-716, 719,
722

nuclear power plant(s), 718

nuclear radiation, 705, 713—
715

nuclear reaction(s), 704
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nuclear shell model, 703, 707
nuclear waste, 715-716, 722
nucleic acid(s), 680-681, 766
nucleon(s), 701-703, 722
nucleus, 70, 72-74, 86, 701 -
704,722
nuclide(s), 77, 701-702. See
also radioactive nuclide(s)
nylon, 690-691, 694

octane rating(s), 645

octet rule, 168—-169, 184, 194

oleic acid, 764

orbital notation, ¢ 102, 102—
104,1 104, 106, 187-188

orbital quantum number(s),
101-104

orbital(s): in carbon com-
pounds, 625-626; covalent
bonds and, 168; hybridiza-
tion of, 187-189, 188, ¢ 189,
195, 625-626, 656

organic chemistry: description
of, 6, 656; nomenclature in,
663-664, 666, 670, 672-675,
677, 679; organic com-
pounds, 460, 629—633

osmium, 368, 561

osmosis, 442-443

osmotic pressure, 442-443

osteoporosis, 738

Ostwald process, 297

oxidation and reduction,
591-617

oxidation number(s): of alkali
metals,  730; of alkaline
earth metals,  736; in bal-
ancing equations, 247, ¢ 591,
597-600; of boron family
elements, ¢ 752; of carbon
family elements, t 755; of
nitrogen family elements,
t 771; of oxygen family ele-
ments, ¢ 776; of transition
metals, r 743; using, 216-219,
234,1591,591-592, 617

oxide(s), 256-259, 729, 776—
777,¢ 777

oxidizing agent(s), 602—605,
1 603,614,617

oxyacetylene, 652

oxyacid(s), ¢ 214,455, t 455,
472

oxyanion(s), 209-211, 214

oxygen: compounds with nitro-
gen, t 213; covalent bonding
of, £ 170, t 173; discovery of,
259, 260, 279; electron con-

figuration of, r 110, 111;
flame test for, 775; ioniza-
tion energy of, ¢ 145; iso-
topes of, ¢ 80; oxidation
number of, 216-218, ¢ 591;
polarity of, 191-192; produc-
tion of, 324, ¢t 779; properties
of, 23,78, 190, 224-225,
774, t 776; reactions of, 14,
279, 775; respiration and,
758-759; solubility of, ¢ 404,
408; structure of, 164

oxygen family element(s),
774-779

Oxygent, 411

oxyhemoglobin, 758

ozone, 7,175, 668-669, 778

_— P -

palladium, ¢ 114, 134

palmitic acid, 764

paper chromatography, 16, 365

paraffin wax, 383, 643

partial pressure(s), 322-326,
334,563

particle accelerator(s), 711

Pascal, Blaise, 311

pascal, unit of, 36-37, 311, ¢ 311

Paschen series, 95, 97

Pauli exclusion principle, 106,
108,117

Pauling, Linus, 151, 680

Pauling scale of electronega-
tivity, 151

pectinase, 19

pennies, density of, 39

pentane, 523-524,1 643, ¢ 671

3-pentanone, 673

pepsin, 763

percentage composition, 226—
228,234

percent error, 45, 58

percent yield, 293-295

perchloric acid, t 214, t 455,
1460,470-471,t 471,472

perfluorocarbon(s), 411

peridot, 743, ¢ 744

periodicity, 126

periodic law, 125

periodic table of atomic radii,
141

periodic table of the electro-
negativities, 151

periodic table of the elements,
123-159; blocks in, 129, 132—
134, 153-155; chart of, 21,
130-131; design of, 127, 158—
159; electron configurations
and, 128139, 140-154; histo-
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ry of, 123-127; of Mendeleeyv,
124; modern, 125-127;
overview of, 20-21, 25, 155

pesticide(s), 166

PET (polyethylene terephtha-
late), 691

petroleum, 643-645, 644

pH: of blood, 759; buffers, 570—
571; calculation of, 487-491;
of common materials, 268,
t 486, 572; concept of, 481—
491; enzymes and, 763; indi-
cators, acid-base, 454, 457,
458, 493-498, 500-501, 504;
measurement of, 493-503,
494, 500-501; neutralization
curves, 574, 575; scale, 485—
486

phase-change material(s),
383

phase diagram(s), 381-382

phenolphthalein, 482, 494, 495,
498, 500-501

phenol red, 495

phenylalanine, 761

phenylisocyanide, 255

pheromone(s), 633

phlogiston, 278-279

phosphate ion, 180, t 471

phosphine, 192

phospholipid(s), 765

phosphoric acid: formula for,
t 214, 455; ionization and
strength of, r 460, 466—467,
t 471; production of, t 779;
properties and uses of, 453,
457; structure of, 455

phosphorus: compounds with
oxygen, 231-232; electron
configuration of, t 111; iso-
topes of, 78, t 708; oxidation
numbers for,  219; plant
growth and, 30, 773, ¢ 773,
779; properties of, 23, 770, t
771; reactions of, 771; in
semiconductors, 768—769;
white, 770

phosphorus pentachloride,
1 186,219

phosphorus trichloride, ¢ 190,
219

photochemical reaction(s),
220

photoelectric effect, 93-94

photon(s), 95, 96, 117

photosynthesis, 282-283, 757

physical chemistry, 6

physical properties, 11-12, 25

picometer, 74

pitchblende, 8

Planck, Max, 93
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Planck’s constant, 93

plastic(s), 50, 220, 457, 685—
692, 686, 694

platinum, 134, 139, t 266

Plexiglas UF-3, 220

poison dart frog(s), 678

polar covalent bonding, 162,
163

polarity: acid strength and,
473; dipole-dipole forces,
190-192, 195, 371; ideal
gases and, 306; in molecular
compounds, 183, 190-192;
solvent properties and, 404—
406; of water, 191-192

pollution detector(s), 43

polonium: discovery of, 8, 705;
half-life of, # 708; properties
of, 774, t 776; reactions of,
704,775

polyamide polymer(s), 691,
694

polyatomic ion(s), 180, 194,
204,209-210, 251, ¢ 591

polyester(s), 691, 694

polyethylene (polyethene),
686687, 691, 694

polyethylene terephthalate
(PET), 691

polymer(s), 685-691, 694

polyprotic acid(s), 465-467,
476

polysaccharide(s), 763-764

polystyrene, 687, t 687

polyvinyl acetate (PVA), 674,
1 687

porous barrier(s) in electro-
chemical cells, 607

positron(s), ¢ 705, 706-707

potassium: analysis of, 729; in
the body, t 731, 731-732;
electron configuration of,
112, ¢ 112; origin of symbol
for, ¢ 20; plant growth and,
773, t 773; properties of, 728,
729, t 730; radioactive
nuclides of, ¢ 708; reactivity
of, 132, 265, t 266, 729; in
redox reactions, t 603,
1615

potassium carbonate, 268

potassium chlorate, 222, 260,
282,324,1410

potassium chloride: freezing-
point depression and, ¢ 445,
446; heat of solution of,
t 410; lattice energy of, t 179,
196; solubility of, r 404,
408

potassium hydroxide, ¢ 410,
1461, 491

potassium iodide, t 404, 409,
1410, 601

potassium nitrate, t 404, 408,
409, 1 410, 601

potassium permanganate, 599—
601

potential energy in bonds, 165,
167,177, 194

precipitate(s): in chemical
equations, 245, t 246, 248,
430; from chemical reac-
tions, 242, 262, 269, 447;
equilibrium and, 566; solu-
bility and, 427-429, 582-584

precision, 44-46, 58

pressure: in chemical equa-
tions, t 246; chemical equilib-
rium and, 562-563; critical,
382; force and, 308-312;
gases and, 308-315, 319-321,
340-344, 360, 562-563;
measurement of, 310-311;
partial, 322-326, 334, 563;
relationship to volume, 7 56,
57, 313-315, t 314; solubility
and, 407; standard, 312; units
of,36-37, 311

Priestley, Joseph, 259, 279, 285

principal quantum number(s),
101-102, 1 104

products in chemical equa-
tions, 13, 241-250

propane, 347-348, 634, 635,
1643, 1664

1,2-propanediol, 664

1,2,3-propanetriol, 664—665, 765

propanoic acid, 674

propanone, 673

properties, physical, 10-12, 25,
367-371,387,399, 443-447

proportional relationship(s),
t55,55-58

protein(s), 684, 761-763

protium (hydrogen-1), 76-77,
t 80

proton(s), 70,73, t 74, 464-471,
702-703

pure substance(s), 17-18

putrescine, 678

pyrite, 774

pyrotechnics, 736-737

qualitative analysis, 742, 771

quantitative data, 29, 33

quantum number(s), 101-104,
1102,117,121

quantum theory, 94, 98-104,
117

Copyright © by Holt,

quartz, 289, 370, 371, 754
quicklime (calcium oxide),
£ 179,258,294, 779

—R—

radioactive dating, 715

radioactive decay, 705-712,
722,725

radioactive nuclide(s), 705—
712,708, 715,720, 722, 740

radioactive tracer(s), 715

radioactive waste, 716

radioactivity, discovery of, 8—9

radio wave(s), 91,707

radium, 8, 705, 708, 734, ¢ 736

radon, 109, 126, 714

rain water, 259, 486, 492, 496

Ramsay, William, 108-109,
125-126

raspberry ketone, 673

rate-determining step, 543-544

rate law(s), 541-546

Rayleigh, Lord, 108-109, 125

reactant(s): in chemical equa-
tions, 13, 241-250; excess,
288,290-291, 294; limiting,
288-295; purity of, 18

reaction(s). See chemical
reaction(s)

reaction stoichiometry, 275—
299

reactor(s), nuclear, 715-716

reagent(s), purity standard for,
18, description of, 11

rechargeable cell(s), 612-613

redox reaction(s), 591-617

reducing agent(s), 602-605,
1 603,614,617

reduction potential(s), 613—
615,1 615

reduction processes, 593-595

reference electrode(s), 614

relative atomic mass(es), 78-79

rem (roentgen equivalent,
man), 713

resonance structure(s), 175, 194

respiration, 328, 758-759

rhodonite, 369

ribonucleic acid (RNA), 766

rocket propellant, 289

roentgen(s), 713

rounding, 48, 1 48, 58

rubber, natural and synthetic,
688-689, 694

rubidium: activity series and,
t 266; analysis of, 729; elec-
tron configuration of, ¢ 114,
116; oxidation of, 257; prop-
erties of, 728, 729, t 730
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ruby, 743-744, t 744

rust, 601

Rutherford, Daniel, 278-279

Rutherford, Ernest, 9, 72-73,
86,91,97,125

— S -

saliva, 486

salt(s): chemical equilibrium
of, 569-576; formation of,
454,458, 474-475, 476,729,
735; hydrolysis of, 572-576;
overview of, 215; qualitative
analysis of, 742

salt water, 395. See also sea
water

Salyer, Ival, 383

samarium, 139

sample problems, how to
solve, 52-54

sapphire, 743, t 744

saturated hydrocarbon(s),
634-645, 656

saturation of solutions, 403

SBR (styrene-butadiene
rubber), 689

scandium, 7 112, 113, 124, 134,
1182

scanning electron microgra-
phy, 5, 368

Schrodinger, Erwin, 99

Schrodinger wave equation,
99-101, 117

Schryer, David, 307

scientific method, 29-31, 58

scientific notation, 50-52, 58

scientific theories, 58, 67, 86

scintillation counter(s), 714,
722

Seaborg, Glenn, 159

sea water, t 38, 315, 486

second(s), r 34,58

selenium, 23, 774, 775,t 776

semiconductor(s), 24, 137,
768-769

semipermeable membrane(s),
442

SHE (standard hydrogen elec-
trode), 614-615, 617

shielding of radiation, 718, 722

sickle-cell anemia, 762

significant figure(s), 4654,
t47,58,487

silicate mineral(s), 767

silicon: in alloys, ¢ 753; com-
pounds of, 214, 754; electron
configuration of, # 111; prop-
erties of, 754, t 755; reactions
of, 755

silicon carbide, 370

silicone(s), 767

silver: activity series and, ¢ 266,
267; in alloys, 396, ¢ 745, 746;
electron configuration of,
t 114; electroplating of, 612;
origin of symbol for, ¢ 20, 84;
properties of, # 743; in redox
reactions, 603, t 615

silver acetate, t 579, 581-582

silver chloride, 432-433, 566,
577-578,t 579

silver chromate, 415

silver nitrate, t 404, t 410, 420—
421,781

silver thiocyanate, 582

Simmons, Ken, 492

single bond(s), 171,194

single-replacement reaction(s),
261-262, 265,269

SI units (Le Systéme
International d’Unités), 33—
38,134,135,58

skatole, 678

skunk spray, 596

Smalley, Richard E., 628

smog, t 398, 778

Soddy, Frederick, 9

sodium: analysis of, 729, 730; in
the body, 731, 731-733, 732;
compounds, 427; crystal lat-
tice of, 181; electron configu-
ration of, 111,¢ 111, 132, 170;
origin of symbol for, 7 20;
properties of, 728, 729, t 730;
reactivity of, 265, t 266, 729; in
redox reactions, ¢ 603, ¢t 615

sodium acetate, 572, 575

sodium bicarbonate (sodium
hydrogen carbonate), 453

sodium carbonate, 427, 573, 582

sodium carbonate deca-
hydrate, 227-228

sodium chloride: formation of,
474, 592; ionic bonding in,
176-178, 177; lattice energy
of, 1 179, 196; pH of, 572;
properties of, # 190, r 404,
408, 409, t 410; in solution,
399, 400, 403, 414, 425-426

sodium chromate, 248

sodium hydrogen carbonate
(baking soda), 453, 494

sodium hydroxide: decomposi-
tion of, t 461; dissociation of,
461; formation of, 247,272,
t 779; heat of solution of,
t 410; neutralization of, 474;
pH of, 574-575; uses of, 453;
sodium nitrate, 404, 408,
1 410, 560
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sodium sulfate, 583-584

sodium sulfide, 252, 426

sodium vapor lighting, 730

solid(s), 12, 366, 367-371, 387,
396, 563

sol(s), 398

solubility: of alcohols, 665,
t 665; calculation of, 581—
582; equilibrium, 577-584;
of gases, 407-408, 410, 419;
guidelines, 404, ¢ 404, ¢ 427,
overview of, 395, 402—-404,
419; pressure and, 407; prod-
uct, 577-585, t 579; tempera-
ture and, 408-409, 419

solubility-product constant(s),
578-585,1 579

solute(s): electrolytes, 399—
400; interactions with sol-
vent, 404-409; overview of,
396, 419; surface area of,
401; temperature and, 408;
vapor-pressure and, 436—-437

solution(s), 394-423: in chemi-
cal equations, 1 246, 247,
concentration of, 412-418;
description of, 16; dissolu-
tion process, 401-410. See
also dissolution; equilibrium
in, 402; overview of, 395—
397; pH of, 481-491; proper-
ties of, £ 398, 399, 409-410,
436-437, 442-443; satura-
tion in, 403; solid, 396; stan-
dard, 499-503

solvation, 409

solvent(s): overview of, 396,
419; polarity of, 404—406, 671;
solute interactions with, 404—
409; temperature of, 401-403;
vapor pressure of, 436

sorbic acid, 453, 674

specific heat, 512-514, ¢ 513

spectator ion(s), 429, 447,
475

spinel, 744, t 744

spin quantum number(s), 104

stalactite(s), 552

standard electrode potential(s),
614-615,1 615,617

standard hydrogen electrode(s)
(SHE), 614615, 617

standard molar entropy, 527

standard molar volume, 335,
356. See also molar volume

standard reduction
potential(s), 615, 616

standard solution(s) for titra-
tions, 499-503

standard state(s), 518-519,
528, 546

standard temperature and
pressure (STP), 312,326

stannous fluoride, 286

starch, 764

state(s) of matter, 12, 25,247

Stedman, Donald, 43

steel, 745,756

sterling silver, 396, ¢ 745, 746

Stock system of nomenclature,
205,208-209

stoichiometry, 274-299, 347—
350

STP (standard temperature
and pressure), 312, 326

Stradivari, Antonio, 19

Strassman, Fritz, 720-721

stream(s), liming, 492

strontium: activity series and,
t 266; electron configuration
of, t 114; flame test for, 735,
737; properties of, 734, 735,
t736

strontium chloride, 737

structural formula(s), 171,
630-631, 635, 640-641, 656

structural isomer(s), 631-632,
656

Strutt, John William (Lord
Rayleigh), 108-109, 125

styrene-butadiene rubber
(SBR), 689

subatomic particle(s), 70

sublimation, 380-381

substitution reaction(s), 682,
693

sucrose: boiling points and,
441, 443; breakdown of, 17,
18; dehydration of, 684; den-
sity of, ¢ 38; freezing points
and, 439, 443; osmotic pres-
sure and, 442; solubility of,
t 404; in solution, 417; struc-
ture of, 10, 164, 763; vapor-
pressure and, 437

sugar(s). See also sucrose; clas-
sification of, 11; properties
of, 400, 404; structure of,
763, 764; in urine, 11

sulfate ion, 180, t 471

sulfur: electron configuration
of, t 111; flame test for, 775;
mercury and, 14; molar mass
of, 85; oxidation numbers
for, t 219; properties of, 23,
163,774, 775, t 776; reactions
of, 256-257,t 615, 775; struc-
ture of, 775

sulfur dioxide, 219, 408

sulfuric acid: in batteries, 612—
613; decomposition of, 260;
formula of, t 214, 455; ioniza-

975

INDEX



Back

tion of, t 460, 465-466, 471—
472; production of, 779, ¢ 779;
in redox reactions, t 603;
strength of, t 471; structure
of, 455; uses of, 456, 779
sulfurous acid, ¢ 214, t 455,
t 460, 555
sulfur trioxide, 219, 475
supercooled liquid(s), 368
supercorrosion, 525
superoxide(s), 729
supersaturation, 403
surface area, 401, 538-539,
546
surface tension, 365
suspension(s), 397, t 398, 399,
419
syngas, 529
synthesis reaction(s), 256-259,
269
system(s), 29-30

| T |

tartaric acid, 453

technetium, ¢ 114, 715

Teflon, 67, 669

tellurium, ¢ 114, 124,774, 775,
t776

temperature: activation energy
and, 535; in chemical equa-
tions, ¢ 246; critical, 381; effect
on dissolution, 401-403,
t 404, 408-409, 584; equilibri-
um and, 374-375, 564-565;
of gases, 304, 316-321, 317,
t 318, 340-344; ionization of
water and, 482, t 482; mea-
surement of, 511-512; reac-
tion rate and, 539; standard,
312; units of, ¢ 34, 58

tensile strength, 22

tetraethyl lead, 671

tetrafluoroethene (Teflon),
669

thallium, 750, 751, ¢t 752

theoretical chemistry, 6

theorizing, 31, 58

theory of matter, 9, 303-306,
313-323, 326, 535

thermal conductivity, 22, 194,
627,646,753

thermite, 751

thermochemistry, 511-524, 546

thermoplastic polymer(s), 685,
694

Thomson, Joseph John, 71

thorium, 9, 138, 705, 710-711

time, units of, t 34, 58
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tin: in alloys, ¢ 745; analysis of,
755; electron configuration
of, t 114, 115; isotopes of, 76;
origin of symbol for,  20;
properties of, 754, ¢ 755;
reactions of, t 266, 267, t 603,
1 615,755

tin(II) fluoride, 286

tin(IV) sulfate, 211

titanium, ¢ 112, 113, 135, 743

titration(s), 497-503, 500-501,
506-507, 574, 575

TNT, 166

toluene, 405, 406

tooth decay and fluoridation,
783

Torricelli, Evangelista, 310,
311, 338

tourmaline, 744

trans isomer(s), 632-633, 648

transition interval of pH indi-
cators, 494

transition metal(s), 134, 740—
749

transmutation(s), 8-9, 704,
706,711-712, 720,722

transuranium element(s), 712,
t 712,720,722

Travers, Morris, 109

trichlorofluoromethane
(Freon-11), 668

trichloromethane (chloro-
form), 255, 682

triglyceride(s), 765

trimethylamine, 677

2,2, 4-trimethylpentane, 645

triple bond(s), 173, 626, 651

triple point of water, ¢ 34, 381

triprotic acid(s), 466-467, 476

tritium, 7677, t 708

tungsten, ¢ 20, 22, 113, 134,
t 190, 349-350

Tyndall effect, 398

_— U -
ultrasound, 166
ultraviolet light, 91, 669, 707
unit cell(s) of crystals, 369
United States Department of
Energy, 716
United States Pharmacopoeia
(USP), 18
unit(s) of measurement, 33—
43; conversion of, 40-42, 58;
prefixes, ¢ 35; SI, 33-38, ¢ 34,
135,58

unsaturated hydrocarbon(s),
647-656

unshared pair(s), 171, 185-187

uranium: as catalyst, 561; decay
of, 9, 710, 720-721; discovery
of, 705; isotopes of, 77, ¢ 80,
354, 708; nuclear fission
and, 258, 717-718; oxidation
number of, 217-218; radia-
tion from, 8-9

| v |

vacuum evaporator(s), 378

valence electron(s), 169-170,
t170,172,174

valence-shell, electron-pair
repulsion (VSEPR) theory,
183-187,195

vanadium, ¢ 112, 113, 134, 743,
749

van der Waals, Johannes, 306

van Guericke, Otto, 338

vanillin, 673

vaporization, 182, ¢t 182, 365—
366, 379, 385-387

vapor pressure: boiling points
and, 378, 387, 440; calcula-
tion of, 390; kinetic-molecular
theory and, 376-377; lower-
ing of, 436-437, 447; of
water, 324

Verneuil, Auguste, 743-744

vinegar, 453, 457, 486

violin(s), 19

vitamin(s), 762

volatility, 377, 436—437

volcanic eruption(s), 478

Volta, Alessandro, 434

voltaic cell(s), 607-614, 608,
611, 616-617, 620

voltaic pile(s), 434

volt(s), 613

volume: of gases. See gas vol-
ume; molar, ¢ 36, 335-337,
of a sphere, 61; units of, 7 36,
36-37, 54

VSEPR theory, 183-187,
195

vulcanization, 688, 689

] w -

water: acid/base properties of,
464, 1 471,472, 486; boiling
point of, 11, 12, ¢ 190; chlori-
nation of, 782—783; composi-
tion of, 17; compressibility
of, 364; critical temperature
of, 381; decomposition of, 17,

250, 259; density of, 38, 1 38,
385; diffusion of, 364; drink-
ing, 258, 268, 782-783; fluo-
ridation of, 783; formation
of, 263, 534; ionization con-
stant of, 482, ¢ 482, 571;
molar heat of fusion of, 385—
386; molar heat of vaporiza-
tion of, 385-386; phase dia-
gram for, 381; polarity of,
191-192; purification of,
253; replacement reactions
and, 265-266; self-ionization
of, 481-482, 504; specific
heat of, t 513; structure of,
164, 185, 1 186, 188, 384-385,
388; sublimation of, 380—
381; triple point of, ¢ 34, 381;
vapor pressure of, 377

Watson, James D., 680-681

wave function(s), 100

wavelength, 91-93, 92

wave properties, 91-93, 98—
100

weight, 35, 58

Whetstone Brook, 492

‘Wilkins, Maurice, 680-681

wolfram, ¢ 20. See also
tungsten

xenon, 24, 109, ¢ 114, 126

X-ray diffraction, 6, 680
X ray(s), 5,91, 707

yield, theoretical, 293-295
Yucca Mountain, 716

] z -

zero, as significant figure, t 47

zinc: in alloys, ¢ 745, ¢ 753;
analysis of, 742; in batteries,
609; in the body, 749; elec-
tron configuration of, r 112,
113; properties of, ¢ 743;
reactions of, 265-267, t 266,
741; redox reactions of, 603,
1603, 606-611, 608, 613-615;
reduction potential of, t 615

zinc chloride, 251-252, 538-539

zinc iodide, 207

zinc sulfide, 207,291, t 579
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