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bent, 47

Bidentate, 453


Training05
Typewritten Text
541 TAN


466 Understanding Advanced Physical Inorganic Chemistry

biological catalyst, 191

bleaching agent, 415

bond angles, 46

bond dissociation energy, 117
bond energy, 44, 45, 66, 116, 400
bond enthalpy, 402

bond formation, 133
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bond pair-bond pair repulsion, 51
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bond strength, 116, 410
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delocalised, 29
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dichromate(VI) titrations, 315
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dipole, 45, 60

dipole moment, 69, 71
discontinuous measurement, 164
discrete molecules, 63, 360, 364
disorder, 137

displacement reaction, 402
disproportionate, 351, 399
disproportionation, 307, 406, 407
distance of separation, 81
distorted tetrahedral, 47

donor atom, 44, 438
dot-and-cross, 56
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ductile, 30
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elastic, 97

electric field, 1
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429

electricity, 318
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electrode potential, 319, 320

electrolysis, 341

electrolytic cell, 318, 341
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electron deficient, 50, 62, 372, 376

electron density, 45, 46, 58, 389, 424

electron rich, 62, 70, 372

electron spin, 13

electron transfer, 58
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electrons, 1

electroplating, 347

electropositivity, 364

electrostatic attraction, 35

electrostatic attractive force, 110, 361, 383

electrostatic field, 446

electrostatic force, 21
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electrostatic potential energy, 185

electrostatic repulsion, 187

electrovalent bonding, 31
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energetically stable, 111

energy, 109

energy barrier, 112

energy change, 40, 109, 128

energy content, 110

energy cycle, 114, 122, 123, 125, 127

energy evolved, 129

energy level diagram, 127, 145

energy profile, 198

energy states, 138

enthalpy, 109, 135, 141

enthalpy change, 110, 111

enthalpy change of atomisation, 126, 401

enthalpy change of combustion, 121

enthalpy change of formation, 146
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enthalpy change of solution, 395

enthalpy change of the reaction, 119, 121
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enzymes, 191

equatorial position, 49

equilibrium, 211

equilibrium constant, 200, 220, 222, 223

equilibrium mixture, 214, 218

equilibrium position, 213, 218, 220

equilibrium systems, 199

excited state, 13, 447
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exothermic reaction, 221

extent of polarisation, 59

extent of reaction, 201

Faraday’s laws of electrolysis, 342, 343

final state, 122, 125, 131, 138

first ionisation energy, 16, 362
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first-order kinetics, 162

first-order reaction, 161, 173

formal charge, 305

formation of bonds, 110

forward reaction, 198, 224

frequency of effective collisions, 150, 152,
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fuel cells, 340
full structural formula, 126
fully dissociated, 114

galvanic cell, 318

gas laws, 81

gas phase, 44, 116
Gay-Lussac’s law, 84

giant covalent compounds, 62
giant metallic structures, 364
Gibbs Free Energy, 110, 141
ground state, 12, 447

Group Number, 357

Haber process, 226, 435
haemoglobin, 455

half-cell, 320-323

half-equation, 305, 311, 353
half-life, 161, 162, 173, 177
half-life method, 172, 176, 179
half-reactions, 305

halogens, 381

head-on overlap, 40, 41

heat absorbed, 118

heat capacity, 119

Hess’ Law, 122, 125, 131
heterogeneous catalysis, 188
heterogeneous catalysts, 153, 434
heterogeneous equilibrium, 204
Hexadentate, 453

homogeneous catalysis, 187, 435
homogeneous catalysts, 153, 434
homogeneous equilibrium, 204
Hund’s Rule of Multiplicity, 13
hybridisation, 53

hybridisation model, 52
hydration, 373

hydration energy, 38, 133, 395, 402
hydrogen bonding, 65, 70, 75, 104
hydrolysis, 375

hydrophobic, 72

ideal behaviour, 103-105, 214, 216
ideal gas, 81

ideal gas behaviour, 100

Ideal Gas Equation, 90, 97, 208
Ideal Gas Law, 88, 101, 152

inert electrodes, 346

inert gas, 217, 218

infinite dilution, 134

initial rate, 158, 168

initial rates method, 166

initial state, 122, 125, 131, 138

inner core electrons, 24, 31, 359

inner-shell electrons, 34

instantaneous dipole, 65

instantaneous dipole-induced dipole, 63,
65, 104, 317, 365, 392, 397, 398

inter-electronic repulsion, 6, 13, 17, 19,
25, 42, 45, 46, 148, 361-363, 425, 448

inter-nuclei region, 40, 41, 43, 60

inter-nuclei repulsion, 42

intermediate bond, 58

intermediates, 182, 187

intermolecular forces, 29, 64, 66, 74, 81,
101

intermolecular hydrogen bonding, 72, 73

Internal Energy, 110

intra-molecular bonds, 153, 188, 389, 434

intramolecular hydrogen bonding, 73

iodine-starch complex, 337

iodine-thiosulfate titrations, 316

ion—dipole interactions, 38, 133, 372, 386,
395

ionic, 29

ionic bonding, 31

ionic bonds, 35

ionic character, 58, 60-62

ionic equation, 353

ionic lattice, 369

ionic product, 455

ionic radius, 361, 369, 382

ionic structure, 369, 370

ionisation, 15

ionisation energy, 16-18, 22, 128, 359,
366, 425

irreversible, 136, 197

isoelectronic, 16, 77, 361, 362

isomers, 67

isotonic, 16

isotopes, 3, 4

isotopic, 16

kinetic energy, 109, 148, 185
Kinetic Theory of Gases, 96, 147
kinetically non-feasible, 112
kinetically stable, 113

kinetics, 213



lattice, 29

lattice energy, 35, 38, 127, 129, 133, 369,
388, 395

lattice enthalpy, 418

Law of Conservation of Energy, 7, 122

law of conservation of mass, 310

Le Chatelier’s Principle, 201, 211, 212,
215, 219, 223, 335, 336, 414, 415, 455

Lewis structure, 56

ligand, 337, 438, 449

ligand exchange, 451, 452, 455, 456

limiting reagent, 119

linear, 47

lone pair-bond pair repulsion, 49, 51

lone pair-lone pair repulsion, 51

lone pairs, 46

low-lying orbitals, 376

low-lying vacant orbital, 43, 55, 434, 438

macromolecular, 373

macromolecular structure, 62, 364

macromolecules, 63, 360, 364

macroscopic properties, 82

magnetic field, 1, 13

Magnetic Quantum Number, 6

malleable, 30

manganate(VII) titrations, 314

mass action expression, 200

Mass number, 4

mass spectrometry, 5

Maxwell-Boltzmann distribution curve,
153

Maxwell-Boltzmann energy distribution,
149

mechanisms, 147

metal oxides, 372

metallic, 29

metallic bond, 384

metallic bonding, 29, 428

metallic character, 383

metallic lattice, 360, 429

metallic structures, 365

metalloids, 358

metals, 31

mobile charge carriers, 31, 365

mobile ions, 37

molar concentrations, 321

molar gas constant, 88, 160

molar mass, 90
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molar volume, 89

mole fraction, 92
molecular formula, 5
molecular geometry, 48
molecularity, 182
monatomic, 361
Monodentate, 453

net dipole moment, 69, 70
neutral atom, 361
neutrons, 1

non-bonding electrons, 48
non-directional, 29, 33
non-ideal behaviour, 65
non-metal chlorides, 376
non-metal oxides, 372, 376
non-metals, 31

non-polar, 66
non-spontaneous, 341
nuclear charge, 359, 361
Nucleon number, 4
nucleons, 1

octahedral, 47, 442, 448, 450

octet configuration, 34, 49, 62

Octet Rule, 33

orbital overlap, 44

orbital-as-box diagram, 12

orbitals, 6, 40

order of reaction, 159, 160, 163, 166, 173,
178, 180, 183

oxidant, 304

oxidation, 303, 353

oxidation electrode, 325

oxidation half-equation, 304

oxidation number, 303, 304, 353

oxidation state, 187, 303-305, 307, 353,
368, 404, 430, 435

oxidising agent, 304, 367, 368, 400, 407

oxidising power, 327, 410, 412

oxo-acids, 372

partial charges, 61

partial ionisation, 454

partial pressure, 92, 210, 214, 228
partially dissociated, 114

partially filled d orbitals, 434
partially filled d subshell, 421, 447
Pauli Exclusion Principle, 13
penetrating power, 423



470  Understanding Advanced Physical Inorganic Chemistry

penultimate, 425

Period Number, 357

periodic table, 357

peripheral atom, 49

permanent dipole, 58

permanent dipole-permanent dipole
interactions, 65, 67

peroxide ion, 4

phase, 139, 188, 329

phase boundary, 139, 329

phase change, 64, 117, 138, 410

phase transition, 136

photovoltaic cell, 341

physical state, 139

pi bond, 40, 42

Planck’s constant, 446

Planck’s equation, 450

platinum electrode, 323

polar, 44

polar bonds, 61

polarisability, 59, 60, 375, 390

polarisable, 66

polarisation, 45, 58

polarising power, 59, 390, 392

polarity, 325

polyatomic anions, 57

polyatomic ions, 47

polyatomic ligand, 444

polydentate ligands, 439

position of the equilibrium, 201

potential difference, 31

potential energy, 109, 185

preferential discharge, 345

pressure, 81

primary batteries, 338

Principal Quantum Number, 6, 15, 422

principal quantum shell, 7, 9, 18, 24, 31,
41, 357, 381, 382, 422, 423

progress of the reaction, 123

protective oxide, 393

protiums, 3

Proton number, 4

protons, 1

pseudo-first-order, 164, 181

pure water, 119

purification of copper, 349

Quantum Mechanics, 6
quantum numbers, 6
quenching reagent, 171

r.t.p., 89

radius of deflection, 2

randomness, 137

rate constant, 150, 154, 159, 162, 169, 175

rate equation, 159, 160, 182, 184

rate law, 159

rate of reaction, 155, 157

rate-determining step, 183

reaction kinetics, 147

reaction mechanism, 147, 153, 182

reaction quotient, 200

reaction rates, 147, 150

reactive intermediate, 185

reactivity of metals, 327

real gas, 103

redox chemistry, 303

redox equations, 310

redox reaction, 303, 318, 405, 431

redox titrations, 313

reducing agent, 304, 358, 366, 384

reductant, 304

reduction, 303

reduction electrode, 325

reduction half-equation, 304

reference electrode, 320

region of electron density (electron pairs),
48

relative atomic mass, 5

relative charge, 1

relative formula mass, 5

relative isotopic mass, 5, 25

relative mass, 1

relative molecular mass, 5

relaxation, 447

repulsion, 19, 31

repulsive force, 17

resonance, 56

resonance hybrid, 56

reversible reaction, 197, 198, 203

rotations, 109

s.t.p., 89

salt bridge, 322, 324

sampling, 171

saturated vapour pressures, 204
Saturation Kinetics, 193
sawhorse, 47

screening effect, 17

sea of delocalised electrons, 29



second ionisation energy, 17

second-order kinetics, 163

second-order reaction, 163, 164

secondary batteries, 338

secondary structures of proteins, 73

seesaw, 47

selective discharge, 345

separation of charges, 45

shape, 29, 48

shapes of molecules, 47

shapes of orbitals, 10

sharing of electrons, 39

shielding effect, 17, 22, 359, 362, 425

side-on overlap, 40, 41

sigma bond, 40, 42

simple molecular structures, 365, 366

solar cell, 341

solubility, 72, 133, 394, 399, 414

solute, 134

solvation process, 38

solvent, 134

sp hybridisation, 54

sp? hybridisation, 53

sp® hybridisation, 53

specific heat capacity, 119

specificity, 192

spectrochemical series, 449

Spin Quantum Number, 6

splitting effect, 449

spontaneity of a reaction, 135

spontaneous, 141, 341, 406

spontaneous reaction, 135

square planar, 47, 450

square pyramidal, 47

standard cell potential, 330

standard conditions, 113, 114, 116, 134,
320, 403

standard electrode potential, 321-323,
325, 434

standard enthalpy change of atomisation,
116

standard enthalpy change of combustion,
114, 123

standard enthalpy change of formation,
114, 145

standard enthalpy change of hydration,
133

standard enthalpy change of
neutralisation, 114
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standard enthalpy change of reaction, 113

standard enthalpy change of solution, 134

standard hydrogen electrode, 320, 321

standard reduction electrode potential,
321

standard reduction potential, 327, 366,
385, 437

state function, 138

statistical probability, 137

stoichiometric coefficients, 159

stoichiometric ratio, 156

strength of bonds, 112

strong acid-strong base, 115

strong acids, 111, 411

stronger field ligands, 450

subshell, 8, 358, 423

substrate, 192

successive ionization energies, 26

supercritical fluid, 105

surface area, 152, 153

surface area for contact, 66

surface concentration, 188

symmetrical distribution of electron
density, 424

T-shaped, 47

temperature dependent, 81
tetrahedral, 47, 442, 450
thermal, 31

thermal decomposition, 387
thermal stability, 387, 410
thermodynamic stability, 113
thermodynamically feasible, 142, 425, 432
thermodynamics, 109

titration method, 171

transition element, 421

transition metal, 337, 421
Transition State Theory, 184, 186
translational, 109

translational kinetic energy, 81
trigonal bipyramidal, 47

trigonal planar, 47

trigonal pyramidal, 47

ultraviolet region, 447
valence atomic orbitals, 40

valence electron, 17, 18, 21, 29, 30, 185,
361, 362, 382-384, 425
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valence orbital, 40, 400 visible region, 445, 447
valence principal quantum shell, 358 visible spectrum, 446
valence shell, 382, 383 volatility, 397
Valence Shell Electron Pair Repulsion, 46 voltaic cell, 318, 338
valence shell electronic configuration, 19, VSEPR model, 46
20
van der Waals’ equation, 105 weak acid—weak base neutralisation, 115
van der Waals’ forces, 57, 65, 75, 317, weaker field ligands, 450
369, 409 weighted average, 5
vapour phase, 72
variable oxidation states, 421, 430 zero-order kinetics, 161

vibrations, 109 zero-order reaction, 160





