o/ ] o

acetate, 62

acetic acid, 150

acid-base reactions, 152-156
acid ionization constant, 150-151
acids, 145-151

actinides, in periodic table, 38
activation energy (E,), 90, 108
activity series of metals, 94
alkali metals, 58, 116

alloys, 72, 136

alpha particle emission, 47-48
aluminum (Al), 59, 94
aluminum oxide, 65, 123
ammonia (NH,), 85, 99-100, 152
ammonium, 62

amphoteric water, 153-154

angular momentum quantum number,

22,23
anions, 33, 57-58, 59, 63
anode, 122
antilog relationship, 158
aqueous solution, 94, 139
Archimedes principle, 14, 171
argon (Ar), 33, 49
arsenate, 62
arsenite, 62
aspartame, 174
atom, 10, 17-33, 43-44, 126
atomic mass, 21, 32, 38
atomic mass units (amu), 18
atomic number, 20, 36
atomic weight, 21
Aufbau principle, 27-28
Avogadro’s law, 167-168
Avogadro’s number, 127

ol e

barium (Ba), 59
bases, 145-147, 149, 152
batteries, 121, 123-124

Index

benzene, 173
beryllium (Be), 59
beta emission, 48
bicarbonate, 62
binary compounds, 74
binary metal hydride, 116
bismuth (Bi-204), 49
bisulfate, 61
boiling point (bp), 9
bonding
basics, 15, 26, 33, 72-73
covalent, 33, 69-82, 84
electronegativity impact, 82, 84
ionic, 62-68
metallic, 72
bonding electrons, 79
Boyle’s law, 163-164
brass, 136
bromine (Br), 59, 70
Brgnsted-Lowry theory, 146-147,
152-154
buret, 155
burning, 97, 100-101, 113

oo

C,H,0, electron-dot formula, 79-81
calcium (Ca), 59

calorie (cal), 16

carbon-12 scale, 18

carbon-14 (C-14), 51-52

carbon dioxide (CO,), 51, 73
carbonate, 62

catalysts, 108-110

cathode, 122

cations, 32, 56, 59, 63

Celsius scale, 16

central atom, 77

chain reaction, 53-54

change of state, 6, 8, 9

Charles’s law, 164-165

chemical discoveries, 171-174
chemical equations, 87-88, 98-101
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chemical kinetics, 106-108
chemical properties, 13
chemical reactions
acid-base, 152-154
basics, 30, 45, 87, 92-98
changing speed, 106-108
collision theory, 89-92
from electricity, 123
limiting reactants, 133-134
reactants and products, 87-88
chemical symbol, 20
chemistry, defined, 5
chlorate, 62
chloride ion, electrons, 33
chlorine (Cl), 30, 32-33, 42, 57-58, 59,
63, 70
chlorite, 61
chromate, 62
chromium (Cr), 60, 94
cobalt (Co), 60
cobalt-60 (Co-60), 48
coefficients, 98-99
combination reactions, 93
combined gas law, 166-167
combustion, 97
compounds
basics, 11, 72, 126, 129-130
bonding type, 33
covalent, 74, 75-81
ionic, 62-68
oxidation numbers, 115
concentration, 104-105, 136-137, 147
condensation, 7
condensed structural formula, 81
conjugate acid-base pairs, 152
constants, 103-104
copper (Cu), 60, 94
copper sulfate solution, 93-94, 121
covalent bonding, 33, 69-82, 84
crisscross rule, 65-66
critical mass, 54
crystal lattice, 7
cuprous oxide, 68
cyanate, 62
cyanide, 62

o e

Daniell cell, 122
decomposition, 93

density, 13-14

deposition, 9

deuterium (H-2), 31, 54

diatomic molecule, 70

dichromate, 62

dihydrogen phosphate, 62

diluting solutions, 142

dimethyl ether, 76

dinitrogen tetroxide, 74

dipole, 85, 86

diprotic acid, 149

dispersion force, 86

dissolving process, 136

double bonds, 79-81

double displacement reactions, 95-97
dry ice, sublimation, 9

ductile property, 38-39

dynamic chemical equilibrium, 101-104

oF e

elastic collisions of gas particles, 161
electrical charge, 18, 32
electricity, substance conducting, 33
electrochemical cells, 121-124
electrochemistry, 111
electrodes, 122
electrolysis, 123
electrolyte, 33, 68
electrolytic cells, 121, 123
electron clouds, 22, 70. See also orbitals
electron-dot formula, 71, 76, 77-81
electronegativity, 82-86
electrons
basics, 18, 21-30, 44
capture, 49
compounds sharing, 69-71
configuration, 29-30, 33
gain/loss, 32-33, 56-58, 112-114
reactions exchanging, 97-98
transferring, redox, 111-117
electroplating, 123
electrostatic attraction, 63
elements
basics, 10, 38-42, 115
chemical reaction, 93-97
electronegativities, 83
symbolization, 20, 44
empirical formulas, 75, 129
endothermic reactions, 92
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energy homogeneous mixtures, 11
adding/releasing/absorbing, 90-92 Hund’s rule, 28
basics, 5, 14-15 hydrobromic acid, 149
from nuclear fission reaction, 52 hydrochloric acid, 149
energy level diagrams, 26-30, 33 hydrogen
equilibrium, dynamic, 101-104 balancing, 119
equilibrium constant (K, ), 103 basics, 69-70
equilibrium reaction, 153 bonding strength, 86
equilibrium systems, 149 gain in reduction, 114
ethyl alcohol, 76, 140 isotopes, 31, 54
exothermic reactions, 90-91 loss in oxidation, 113
extensive physical properties, 13 oxidation numbers, 116
hydrogen bond, 86
hydrogen carbonate, 62
ot F ® hydrogen chloride (HCI), 84, 148

hydrogen fluoride (HF), 85

hydrogen peroxide, 110

- hydrogen phosphate, 62

fluorine (F), 59, 70 hydrogen sulfate, 61

formaldehyde, 113 hydroiodic acid, 149

formula, compounds, 63—66, 75—81, hydronium ions (H30+), 1477 14& 150
129-130 hydroxide, 62

iormula Weight(,f 1)2 68 hydroxide ions, 149
reezing point (fp), b Hlori )
fusion, 54 ypochlorite, 6

oG o o]e

icons in book, explained, 3

ideal gas, 162, 169

inorganic compounds, names for, 66
; intensive physical properties, 13
Gay-Lussac’s law, 165-166 intermediate compounds, 90

gold (Au), 94b' ' ». 14 intermolecular forces, 86
grams per cubic centimeter (g/cm?), iodine (1), 48, 59, 70

grams per milliliter (g/mL), 14
groups of elements, 42

Fahrenheit scale, 16
ferric ion, 67, 110

galvanic cell, 121-122
gamma radiation emission, 48-49
gases, 7, 9, 159-169

ion concentration, 148
ion electron method, 117-121
ionic bond, 33, 62-68, 72

() H ) ionic compounds, 63-68, 96
ionic equations, 94-95

Haber process, 99-100, 102-103, ionic salts, 33

105-106, 130-131 ions, 32-33, 5662
hair growth, 174 iron (Fe), 30, 60, 94, 113
half-lives of isotopes, 50-52 isoelectronic chemicals, 33, 57, 69-70
half-reactions, 112 isomers, 76
halogens, 58, 116 isotopes, 31-32, 44, 46, 50-52
helium-4 atom, 47
heterogeneous catalysis, 109 P ] Py
heterogeneous mixtures, 12

homogeneous catalysis, 110 joule (J), 16
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oo

K, (acid ionization constant), 150-151
Kelvin temperature, 16, 161-162, 164
kinetic energy, 14-15, 89

Kinetic molecular theory, 159-162
kinetics, chemical, 106-108

K, (water dissociation constant), 153

o/ o

lanthanides, in periodic table, 38
laws of conservation, 15, 98

Le Chatelier’s Principle, 104-106
lead (Pb), 46, 60, 94, 144

lead storage battery, 124

Lewis formula, 71, 79, 81
like-dissolves-like solubility rule, 136
liquids, 7, 8,9

lithium (Li), 59

lithium batteries, 123-124
lithium chloride, 136

litmus paper, 146, 154

London force, 86, 161

oM o

macroscopic level, 6

magnesium (Mg), 42, 59
magnesium bromide, 64-65
magnetic quantum number, 22, 25
malleable property, 39

manganese (Mn), oxidation states, 60
manganese dioxide, 74

mass, 12, 18, 20, 98

mass defect, 52-53

mass number, 20

matter, 5, 6-7, 10-13

mauve dye, 172

melting point (mp), 8

mercury (Hg), 60, 62, 144

metallic bonding, 72

metalloids, in periodic table, 40-41
metals, 38-39, 60, 72, 94
metathesis reactions, 95

meter (m), 12

methane (CH,), 86, 88

methyl alcohol, 113
microscopic level, 6

minoxidil, 174

mixtures, 11-12

molality, 138, 143-144
molarity, 103, 138, 141-143, 156
mole, 127-134, 168
mole-to-coefficient ratio, 133-134
molecular formula, 75
molecular geometry, 172
molecular weight, 126
molecule, 70, 86

momentum, 21

monoatomic ions, 33, 115
monoprotic acids, 149

o\ o

naming compounds, 66-68, 74
natural radioactive decay, 46-49
net-ionic equation, 95, 114-115
neutralization reactions, 97
neutron/proton ratio, 46
neutrons, 18, 31-32, 44, 46
nickel (Ni), 94

nickel-cadmium batteries, 123-124
nitrate, 61

nitric acid, 149

nitrite, 61

nitrogen (N), 59, 70, 73, 86
noble gases, 55

nonbonding electrons, 79
nonelectrolyte, 33, 68
nonmetals, in periodic table, 40
nonpolar covalent bond, 82
nuclear fission, 52-54

nuclear fusion, 54

nuclear glue, 19, 46

nuclear reaction, 45

nuclear transmutation, 46
nucleus, 19-21, 44, 49

o() o

octet rule, 56

orbitals, 22, 23, 24, 27
oxalate, 62

oxidation, 111, 112-113



oxidation numbers, 115-117, 118

oxidation states, 59-60, 66—67

oxidizing agent, 115

oxygen (0), 28-29, 59, 70, 113, 114,
116, 118-119

oo

partial charge, 85

particles, 107, 128-129

parts per million (ppm), 144
percent composition, 138-141
percent yield, 132-133
percentage composition, 129-130
perchlorate, 62

perchloric acid, 149

periodic table, 35-42, 58
periodicity, 35

periods, 41-42

permanganate, 62

peroxides, 62, 116

pH scale, 156-158

phase change, 6
phenolphthalein, 155-156
phosphate, 62
phosphorescence, 173
phosphorus (P), anion, 59
physical properties, 13
plutonium-239 (P-239), 54

pOH of solution, 157

polar covalent bond, 84-85
polar material, 136

polonium (Po), 48, 49
polyatomic cation, 33
polyatomic ions, 33, 61-62, 115-116
positron emission, 49
postulates, 160

potassium (K), 59

potassium-40 (K-40), 49
potassium nitrate (saltpeter), 140
potential energy, 15
precipitation reactions, 95-96
pressure, 105-106, 108, 160, 163
principal quantum number, 22
products, 45, 88, 103-105
protactinium-234 (Pa-234), 46
protons, 10, 18, 44, 46

pure substances, 10-11

oQo

quantum mechanical number, 21-26
quantum theory, 21

o R o

radioactive dating, 51-52
radioactive decay, natural, 46-49
radioactivity, 19, 44, 51, 173
radon-222 (Rn-222), 47-48
reactants, 45, 87-88, 103-105, 133-134
reaction arrow, 45

reaction coefficients, 88

reactive site, 89, 107
rechargeable batteries, 123-124
redox reactions, 97-98, 111-122
reducing agent, 115

reduction, 111, 113-114

rubber, 172

rusting of iron, 113

oS e

saccharin, 174

salt bridge, 122

saltpeter, 140

salts, 33, 63

saturated solution, 137-138

sea of electrons, 72

selenium (Se), 94

self-sustaining chain reaction, 54
semimetals, 41

SI system, 12

silicon, 41

silver (Ag), 59, 94

silver chloride (AgCl), 95-96
single displacement reactions, 93-95
sodium (Na), 32, 42, 56-57, 59
sodium chloride, 32, 63, 84, 112
solids, 6-7, 8, 9, 95-96

solubility, 136

solutes, 135, 143-144

solution concentration units, 138-144
solutions, 11, 135-138, 142, 148
solvents, 135, 143-144

spectator ions, 95

Index ’ 79
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spin pairing, 28

spin quantum number, 22, 25
sticky notes, 174

stoichiometric ratio, 132
stoichiometry, 131-132, 143
STP (standard temp. & pressure), 168
stress, for equilibrium system, 104
strong acids and bases, 147-149
strontium (Sr), 59

structural formulas, 76-81
subatomic particles, 17-19
subcritical mass, 54
sublimation, 9

subshells, 23, 26

sulfate, 61

sulfite, 61

sulfur (S), 45-46, 59

sulfur trioxide, 74

sulfuric acid, 149

sun, fusion process, 54
sweeteners, 174

synthesis, 125

oJ e

Teflon, 173

temperature
during changes of state, 8
for equilibrium system, 105
gas volume related to, 164-165
impact, 15-16, 88, 90, 108, 137
measurement, 15-16

tetraphosphorus decoxide, 74

theoretical yield, 133

thiocyanate, 62

thiosulfate, 61

thorium, 46, 47

tin (Sn), 60

titration, 155

transition state, 91

triple bond, 73

tritium (H-3), 31, 54

olf o

uncertainty principle, 21-22
unsaturated solution, 137
uranium, 46, 47, 52, 53-54

o/ e

valence electrons, 30, 33

valence energy level, 55-56

voltaic cell, 121

volume, measurement unit for, 13
volume of gas, 164-165
volume/volume percentage, 140-141
vulcanization, 172

o[/ o

water (H,0), 8, 11, 77-78, 97, 128, 150,
153-154, 157

water dissociation constant (K), 153

weak acids, 149-151

weak bases, 152

weighing, counting by, 125-126

weight, calculating, 128-129

weight/volume percentage, 139-140

weight/weight percentage, 139

o X o

xenon (Xe), 48

o o

zinc (Zn), 59, 94, 121



