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Atomic emission spectroscopy, 3.64
Atomic fluorescence spectroscopy, 3.64
Atomic numbers of the elements, 1.4, 1.97,
1.121, 1.124
Atomic radii:
elements, 1.151
inorganic compounds. 1.151
Atomic weights of the elements, 1.121
Atoms, covalent radii. 1.158
Auto-ignition temperature, 2.351, 2.426
Azeotropic mixtures, 2.434
alcohols, 2.435
aldehydes, 2.436
amines, 2.436
binary, 2.439
binary azeotropes containing organic acids, 2.439
binary azeotropes containing water. 2.435
esters, 2.436
ethers. 2.438
halogenated hydrocarbons, 2.436
hydrocarbons, 2.438
inorganic acids, 2.435
ketones, 2.438
nitriles, 2.439
organic acids, 2.435
ternaryazeotropic mixtures, 2.454
Azo compounds. infrared absorption, 3.17

Barometer-temperature correction, 4.48
Barometric conversion, 4.47
Barometric correction for gravity, 4.53
Barometric correction to sea level, 4.54
Barometric latitude-gravity, 4.51
Barometry, 4.47
Bases, concentrations for general use, 4.161
Benzene and heteroaromatics, ultraviolet
absorption, 3.59
Benzene derivatives, ultraviolet absorption, 3.59
Binary azeotropes containing:
acetamide, 2.451
acetic acid, 2.440
acetone, 2.451
allyl alcohol, 2.448
aniline, 2.452
benzene, 2.453
benzyl alcohol, 2.448
bis(2-hydroxyethyl) ether, 2.453
l-butanol, 2.446
2-butanone, 2.451
2-butoxyethanol, 2.449
butyric acid, 2.441
iso-butyric acid, 2.442
cyclohexanol,2.447

I,2-ethanediol, 2.449
1,2-ethanediol monoacetate, 2.450
ethanol, 2.443
2-ethoxyethanol,2.449
formic acid, 2.439
methanol. 2.443
3-methyl-l-butanol. 2.447
2-methyl-2-propanol, 2.446
phenol, 2.448
I-propanol, 2.444
2-propanol, 2.445
propionic acid, 2.441
pyridine, 2.452
thiophene, 2.453
Boiling point, 2.296
alkyl halides, 2.255
carboxylic acids, 2.256
elements, 1.18, 1.124
inorganic compounds, 1.16, 1.18
organic compounds, 2.65, 2.297, 2.352
organic compounds at selected pressures, 2.315
organic solvents, 2.348
petroleum products, 2.811
water at various pressures, 1.93, 1.94
Bond dipole moments, 1.171, 2.468
inorganic compounds, 1.173
Bond dissociation energies:
elements and inorganic compounds, 1.160
organic compounds, 2.467
Bond lengths:
between elements, 1.159
carbon and other elements, 2.466
carbon-carbon. 2.464, 2.465
carbon halogen, 2.464
carbon-nitrogen, 2.465
carbon-oxygen, 2.465
carbon selenium, 2.466
carbon-silicon, 2.466
carbon sulfur, 2.466
inorganic compounds, 1.150
organic compounds, 2.464
Bond strengths, inorganic compounds, 1.150
Bonds, spatial orientation of common hybrid, 1.175
Boron-II chemical shifts. 3.99
Boron compounds, infrared absorption. 3.23
Brines, freezing point, 2.463
Buffer solutions, 1.30 I
composition of standard solutions, 1.304
National Bureau of Standards reference pH
solutions, 1.303
non-standard. 1.307
values of biological and other buffers for control
purposes, 1.308
Burettes, tolerances for, 4.159
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Calculation of concentrations of species present at a
given pH, 1.351
Carbohydrates. 2.48
stereochemistry, 2.51
structures, 2.49
Carbon-I 3 chemical shifts, 3.87
Carbon-B chemical shifts of deuterated
solvents, 3.98
Carbon-carbon bond lengths, 2.464, 2.465
Carbon-carbon spin coupling constants, 3.96
Carbon-fluorine spin coupling constants, 3.97
Carbon halogen bond lengths, 2.464
Carbon-hydrogen spin coupling constants,
3.95
Carbon-nitrogen bond lengths, 2.465
Carbon-oxygen bond lengths, 2.465
Carbon selenium bond lengths, 2.466
Carbon-silicon bond lengths, 2.466
Carbon spin coupling constants with various
nuclei, 3.95
Carbon sulfur bond lengths, 2.466
Carboxylate ions, infrared absorption, 3.14
Carbonyl compounds:
infrared absorption, 3.12
raman spectroscopy, 3.44
Carboxylic acids (See also Fatty acids):
boiling point, 2.256
formula, 2.55, 2.256
infrared absorption, 3.14
melting point, 2.256
nomenclature, 2.30
solubility in water, 2.256
Cations, nomenclature, 1.8
Cellulose, 2.53
Change of state (see Thermodynamic functions)
Chemicals:
reactive and incompatible, 4.173
refrigerated storage, 4.179
Chemical symbols of the elements, 1.97, 1.124
Chirality, 2.43
Chromatography:
behavior of solutes, 4.90
ion exchange, 4.95
ion exchange resins, 4.97
solvents, 4.84
supercritical fluids, 4.94
Cleaning solutions for fritted glassware, 4.132
Coal, thermal conductivity, 1.232
Color, inorganic compounds, 1.64
Common hybrid bonds, spatial orientation, 1.175
Complex inorganic ions, stability constants,
1.343
Compressibility, water at various
temperatures, 1.95
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Compressibility factor, critical:
elements, 1.233
inorganic compounds, 1.233
organic compounds, 2.592
Computation of volume, 4.159
Conductance:
conductivity of very pure water, 1.417
equivalent conductance of hydrogen and
hydroxyl ions, 1.418
equivalent conductivity of electrolytes
in aqueous solution, 1.412
limiting equivalent ionic conductance
in aqueous solutions, 1.408
limiting equivalent ionic conductance
in aqueous solutions, 2.699
properties of liquids, 1.407
standard solutions for calibrating conductivity
vessels, 1.411
Conductivity:
elements, 1.128
organic compounds, 2.698
water, very pure, 1.417
Conductivity vessels, standard solutions
for calibrating 1.411
Constant humidity, solutions for, 4.76
Constants, Debye-Hiickel equation, 1.300
Conversion factors, 4.8
Cooling mixtures, 4.73
Coordination compounds, naming, 1.11
Copper vs. copper nickel alloy thermocouple. 4.192
Covalent radii, 1.151
atoms, I. 158
inorganic compounds, 1.151
octahedral covalent radii for CN =6. 1.158
Critical compressibility factor, elements, 1.233
inorganic compounds. 1.233
organic compounds, 2.593
Critical density, organic compounds, 2.593
Critical pressure:
elements, 1.233
inorganic compounds, 1.233
organic compounds, 2.593
Critical properties:
elements, 1.233
inorganic compounds, 1.233
Iydersen's increments, 2.607
organic compounds, 2.593
Critical temperature:
elements, 1.233
inorganic compounds, 1.233
organic compounds, 2.593
Critical volume:
elements, 1.233
inorganic compounds, 1.233
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Critical volume (Cont.t:
organic compounds, 2.593
vetere group contributions, 2.608
Cryoscopic constants, 4.74
Crystal lattice, types, 1.176
Crystal structure, I.177
Crystals, X-ray spectroscopy, 3.138
Crystal symmetry, inorganic compounds, 1.64
Cubical coefficients of thermal expansion, 4.160
Cyclopropane, triple point, 1.90

Dative (coordination) bonds, 1.172
Debye-Hiickel equation, constants, 1.300
Demasking agents, 4.156
Density, 4.41
alkyl halides, 2.255
elements, 1.124
fats, 2.808
inorganic compounds, 1.16
mercury, 1.91
natural and synthetic rubber, 2.776
oils, 2.808
organic compounds, 2.65, 2.289
petroleum products, 2.811
polymers, 2.740, 2.777, 2.780
water, 1.91
waxes, 2.810
Deuterium oxide, vapor pressure, 1.225
Dielectric constant, 1.173
inorganic compounds, 1.173
organic compounds, 2.470
water at various temperatures, 1.95
Dielectric loss factor, I. 172
Dienes, ultraviolet absorption, 3.57
Dienones, ultraviolet absorption, 3.58, 3.57
Dipole moments:
bonds, 1.171, 2.468
groups, 1.172, 2.468
molecules, 1.173, 2.470
Disaccharides, 2.48
components, 2.52
Dissociation constants, inorganic
acids, 1.330
Dissociation energies, bonds, 1.160
DNA, 2.56
Double bonds, cumulated:
infrared absorption, 3.10
Raman spectroscopy, 3.43
Double bonds, miscellaneous:
infrared absorption, 3.16
Raman spectroscopy, 3.46
Drying agents, 4.75
Dynamic viscosity. 2.270

Ebullioscopic constants, 4.81
EDTA complexes, formation constants, 4.152
Effective ionic radii, elements, 1.151
Electrode potentials:
elements and their compounds, 1.380
half-wave potentials of inorganic materials, 1.397
half-wave potentials of organic materials, 2.687
organic compounds, 2.687
overpotentials for common electrode reactions,
1.396
reference electrodes as a function
of temperature, 1.404
water-organic solvent mixtures, 1.404
selected half-reactions at 25°C, 1.383
standard electrode potentials for aqueous
solutions, 1.40 I
Electrode reactions, overpotentials, 1.396
Electron affinity:
elements, 1.146
molecules, 1.146
radicals, 1.148
Electron arrangements of the elements,
1.97
Electronegativity values, elements, 1.145
Electrolytes, equivalent conductivity in aqueous
solution. 1.412
Elements, 1.96
approximate effective ionic radii in aqueous
solution. 1.151
atomic numbers, 1.97, 1.121
atomic weight, 1.122
atomic radii, 1.151
boiling point. 1.18, 1.124
bond lengths between, 1.159
chemical symbols, 1.97, 1.124
conductivity, 1.128
definition, 1.96
effective atomic radii, 1.151
electrode potentials, 1.380
electron affinity, 1.146
electron arrangements, 1.97
electronegativity, 1.145
energy levels, 1.96
enthalpy of formation, 1.237
entropy, 1.237
formula, 1.18
formula weight, 1.18
Gibbs energy of formation, 1.237
groups, 1.121
heat capacity, 1.237
heat of fusion, 1.280
heat of subIimation, 1.280
heat of vaporization, 1.280
ionization energy, 1.138
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main energy levels, 1.96, 1.99
masking agents, 4.153
melting point, 1.18, 1.124
nuclear properties, 3.77
oxidation states, 1.124
periodic table, 1.121
periods, 1.121
physical properties, 1.18, 1.124
precipitation of, 4.130
radioactivity, 1.135, 1.136, 1.137
resistivity, 1.128
solubility, 1.18
specific heat, 1.280
specific heat capacity, 1.124
sublimation points, I .124
thermal conductivity, 1.128 1.231
vapor pressure, 1.20 I
work functions, 1.132
Element sequence, naming inorganic
compounds, 1.5
Emission energies, X-ray, 3.135
Energy levels, elements, 1.96
Energy of formation:
elements, 1.237
inorganic compounds, 1.237
Enones, ultraviolet absorption, 3.58
Enthalpy of formation (see Heat of formation)
Enthalpy of fusion (see Heat of fusion)
Enthalpy of sublimation (see Heat of sublimation)
Enthalpy of vaporization (see Heat of vaporization)
Entropies:
elements, 1.237
inorganic compounds, 1.237
Epoxides, infrared absorption, 3.20
Equilibrium constant:
definition, 1.310, 2.620
pK values for proton transfer reactions, 2.676
pKa values of organic materials in
water, 2.620
organic material is aqueous solution at various
temperatures, 2.670
Equivalent conductance of hydrogen and hydroxyl
ions, 1.418
Equivalent conductivity of electrolytes in aqueous
solution, 1.412
Esters:
infrared absorption, 3.12
Raman spectroscopy, 3.45
Ethers:
infrared spectroscopy, 3.20
Raman spectroscopy, 3.51
Eutectic mixtures, 1.418
Explosive limits, (see Flammability and
flammability limits)

Fats, oils and waxes, 2.807
properties, 2.808
Fatty acids, (See also Carboxylic acids):
formula, 2.55
nomenclature, 2.30
Filters, membrane, 4.133
Fixed points, thermocouples, 4.182
Fixed points, thermometry, 4.182
Flammability:
auto-ignition temperature, 2.351. 2.426
flash point, 2.351
ignition temperature, 2.351
limits of inorganic compounds in air, 1.96
limits of petroleum products in air, 2.811
lower flammability limits, 2.351, 2.426
organic compounds, 2.351
upper flammability limits, 2.351, 2.426
Flammability limits, 2.351
organic compounds, 2.426
Flash point:
organic compounds, 2.65, 2.352
petroleum products, 2.811
Fluidity, definition, 2.271
Fluorescence spectroscopy, 3.60
quantum yield values, 3.63
Fluorescent indicators, 2.682
F1uorine-19 chemical shifts, 3.105, 3.106
F1uorine-19 to fluorine-19 spin coupling
constants, 3.106
Fluxes, 4.133
Formation constants:
ammine complexes, 4.152
EDTA complexes, formation constants, 4.152
inorganic ligands, 1.358
metal complexes, 1.357
organic ligands, 1.363
Formula weight:
elements, 1.18
inorganic compounds, 1.18
organic compounds, 2.65
Freezing point:
lowering, 4.74
magnesium chloride brines, 2.463
sodium chloride brines, 2.463
Freezing mixtures. 2.460, 2.461, 2.463
Freezing temperature (see Melting point)
Fritted glassware:
cleaning solutions, 4.132
porosity, 4.134
Functional compounds, organic, nomenclature,
2.18
Fused polycyclic aromatic hydrocarbons:
boiling point, 2.257
formula, 2.257
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Fused polycyclic aromatic hydrocarbons (C01lI.):
molecular weight, 2.257
melting point, 2.257
nomenclature, 2.10, 2.257
structure, 2.257
Fusion, heat of (see Heat of fusion)

Gases:
conversion of volume to STP, 4.61
molar equivalent of various temperatures and
pressures, 4.70
physical chemistry equations, 4.67
solubility in water, 1.311
thermal conductivity as a function of
temperature, 2.506
TLV concentration limits, 4.165
Van der Waal's constants, 2.609
Gas permeability constants for polymers and
rubber, 2.80 I
Gibbs energy of formation:
elements, 1.237
inorganic compounds, 1.237
Glycerol:
aqueous solutions, relative density, 2.287
aqueous solutions, surface tension, 2.287
Glycerol-water freezing mixtures, 2.462
Glycol-water freezing mixtures, 2.462
Gravimetric factors, 4.104, 4.135
Group dipole moments, 1.172
Groups, organic:
nomenclature, 2.19, 2.20, 2.23

Halogen compounds, infrared absorption, 3.24
Hammett and Taft substituent constants, 2.703
Hammett equation, values for, 2.707
Hammett sigma constants, 2.709
Hansen solubility parameters:
organic liquids, 2.269
polymers, 2.805
Heat capacity:
elements, 1.237
inorganic compounds, 1.237
organic compounds, 2.515
polymers, 2.785
Heating baths. substances for, 4.83
Heating temperatures for precipitates, 4.135
Heat of formation, organic compounds,
2.495, 2.515
Heat of fusion:
elements, 1.280
inorganic compounds, 1.280
organic compounds, 2.561

Heat of sublimation:
elements, 1.280
inorganic compounds, 1.280
organic compounds, 2.561
Heat of vaporization:
elements, 1.280
inorganic compounds, 1.280
organic compounds, 2.561
Heteroaromatics, ultraviolet absorption, 3.59
Heterocyclic systems:
nomenclature. 2.13
suffixes, 2.13
trivial names, 2.14, 2.17
l-Hexene, triple point, 1.90
Hildebrand solubility parameters:
organic liquids, 2.268
polymers, 2.804
Humidity:
constant, solutions for, 4.76
relative, 4.77, 4.79
Hybrid bonds, spatial orientation, 1.175
Hydrocarbons, fused polycyclic aromatic:
boiling point, 2.257
formula, 2.257
molecular weight, 2.257
melting point, 2.257
nomenclature, 2.10, 2.257
structure, 2.257
Hydrocarbons, saturated:
infrared absorption, 3.3
Raman spectroscopy, 3.38
Hydrogen, equivalent conductance, 1.418
Hydrometers, 4.41
conversion between. 4.45
Hydroxyl compounds:
infrared absorption, 3.6
Raman spectroscopy, 3.41
Hydroxyl ions:
equivalent conductance, 1.418

Ice, vapor pressure, 1.222
ICP spectroscopy, (see Induction coupled plasma
spectroscopy)
Ignition temperature (ignition point):
definition, 2.351
organic compounds, 2.352
petroleum products, 2.811
Imides, infrared absorption 3.15
lrnines, infrared absorption, 3.8, 3.16
Incompatible chemicals, 4.173
Indicators:
acid-base, 2.677
fluorescent, 2.682
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metal ion, 4.151
mixed, 2.680
oxidation-reduction, 2.684
pH determination, 2.686
Induction coupled plasma spectroscopy, 3.64
Infrared absorption spectroscopy, 3.3
acetals, 3.20
acid anhydrides, 3.12
aldehydes, 3.13
alkane residues attached to miscellaneous
atoms, 3.4
alkenes, 3.16
amides, 3.14
aromatic compounds, 3.19
atoms bonded to hydrogen by a single
bond,3.3
azo compounds, 3.17
boron compounds, 3.23
carboxylate ions, 3.14
carbonyl bonds, 3.12
carboxylic acids, 3.14
double bonds, cumulated, 3.10
double bonds, miscellaneous, 3.16
epoxies, 3.20
esters and lactones, 3.12
halogen compounds, 3.24
inorganic ions, 3.26
ketals, 3.20
ketones, 3.13
hydroxyl compounds, 3.6
imides, 3.15
inorganic ions, 3.26
near infrared, 3.26
N-H bonds (amines, imines, ammonium
ions, amides), 3.8
nitro compounds, absorption. 3.17
phosphorus compounds, 3.21
phthalanes, 3.20
sulfates, 3.21
sulfonamides, 3.21
sulfones, 3.21
sulfoxides, 3.21
sulfur compounds, 3.21
thiocarbonyls, 3.21
thioesters and acids, 3.15
thiols, 3.21
thiosulfonates, 3.21
transmission characteristics of selected
solvents, 3.29
transmitting materials, 3.28
transmittance-absorbance conversion, 3.33
triple bonds, 3.9
urea and derivatives, 3.15
urethanes, 3.15
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values of absorbance for percent absorption, 3.31
wave number-wavelength conversion, 3.36
Inorganic acids, 1.9
dissociation constants, 1.330
naming, 1.9
trivial names, 1.9, 1.10
salts and functional derivatives. 1.10, 1.11
Inorganic addition compounds, 1.13
Inorganic anions:
limiting equivalent ionic conductance
in aqueous solutions, 1.409
inorganic cations, 1.408
Inorganic cations, 1.8
limiting equivalent ionic conductance
in aqueous solutions, 1.408
Inorganic compounds:
boiling point, 1.18
color, crystal symmetry, and refractive index, 1.64
electrode potentials, 1.380
enthalpy of formation, 1.237
entropy, 1.237
flammability limits, 1.96
formula, 1.4, 1.18
formula weight, 1.18
Gibbs energy of formation, 1.237
half wave potentials, I. 397
heat capacity, 1.237
heat of fusion, 1.280
heat of sublimation, 1.280
heat of vaporization, 1.280
melting point, 1.18
naming, 1.5
nomenclature, 1.3, 1.5
physical constants, 1.18
physical properties. 1.16
proton-transfer reactions. 1.350
saturated solutions, 1.343
solubility, 1.18, 1.310
solubility of inorganic compounds in water, 1.311
solubility of metal salts of organic acids
in water, 1.311
solubility product constants, 1.331
solubility rules. 4.161
specific heat, 1.280
surface tension, 1.226
synonyms and mineral names, 1.13
thermodynamic functions, 1.237
vapor pressures, 1.203, 1.212
viscosity, 1.226
writing formulas, 1.4
Inorganic coordination compounds, 1.11
Inorganic ions, infrared absorption, 3.23
Inorganic ligands. formation constants with metal
complexes, 1.358
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Inorganic materials in water:
half-wave potentials of inorganic materials. 1.397
proton transfer reactions of at 25°C. 1.352
Interplanar spacing. X-ray spectroscopy, 3.138
Iodine value:
fats and oils. 2.808
waxes, 2.810
Ion exchange chromatography. 4.95
Ion exchange resins, 4.97
Ionic charge, 1.4
Ionic conductance. limiting equivalent in aqueous
solutions, 1.408
Ionic radii:
approximate effective. in aqueous solution at
25°C, 1.157
inorganic compounds. 1.151
Ionization energy:
elements. 1.138
molecular species. 1.141. 2.495
radical species. 1.141. 2.495
Ions, activity coefficients in water at 25°C, 1.300,
1.301
Interfacial tension of polymers in the liquid phase,
2.783
Iron vs. copper-nickel alloy thermocouple.
4.187
Isotopic abundances of the elements:
mass spectrometry, 3115
natural, 1.132

Ketals, infrared absorption, 3.20
Ketones:
infrared absorption, 3.13
melting points of derivatives, 2.254
Kinematic viscosity, definition. 1.226, 2.271

Lactones, infrared absorption, 3.12
Lattice. crystal types, 1.176
Lengths between elements, bond. 1.159
Limiting equivalent ionic conductance in aqueous
solutions:
inorganic anions, 1.409
inorganic cations, 1.408
organic anions, I.410
organic cations, 1.410
Linear free energy relationships, 2.702
Liquid ammonia, vapor pressure, 1.223
Liquid semi-conductors:
conductance and conductivity, 1.407
properties, 1.407
Loss tangent, 1.172
Lydersen's critical property increments,
2.607

Magnesium chloride brines, freezing point,
2.463
Main energy levels of the elements, 1.96, 1.99
Masking agents for:
anions, 4.155
elements, 4.153
neutral molecules, 4.155
Mass absorption coefficients, X-ray spectroscopy,
3.140
Mass number, 1.4
elements, 1.132
Mass spectrometry, 3.1 I I
isotopic abundances of the elements, 3.115
McReynolds' constants, 4.83, 4.86
Mechanical properties:
natural and synthetic rubber. 2.776
polymers, 2.740
Metal ion indicators, 4.151
Melting point:
carboxylic acids, 2.256
derivatives of organic compounds, 2.54
elements, 1.18, I. 124
inorganic compounds, 1.16
lowering, 4.74
organic compounds, 2.65
paraffins, 2.255
polymers, 2.740
waxes, 2.810
Melting points of derivatives of organic compounds:
alcohols, 2.254
aldehydes, 2.254
arnines. 2.254
ketones, 2.254
phenols, 2.254
Membrane filters, 4.133
Mercury:
density, 1.91
vapor pressure, 1.220
Metal complexes, formation constants, 1.357,
1.358, 1.363
Metal salts of organic acids, solubility
in water, 1.311
Methane, triple point, 1.90
Micropipets, tolerances for, 4.158
Minerals:
names, 1.13
refractive index, 1.86
Mixed indicators, 2.680
Molar refraction, 2.288
Molecular geometry, definition, 1.174
Molecular weight, elevation of the boiling
point, 4.81
Molecular weight of petroleum
products. 2.811
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Molecules, inorganic:
dielectric constant, 1.173
dipole moments, 1.173
electron affinity, 1.146
ionization energy. 1.141
Molten salts:
properties, 1.88
Monosaccharides, 2.48
classification, 2.49
Monosubstitued benzenes, nuclear magnetic
resonance spectroscopy, 3.84

Naming, (see Nomenclature)
Naphthalene:
thermal conductivity, 1.232
National Bureau of Standards reference pH buffer
solutions, 1.303
Naturally occurring isotopes:
Mass spectrometry, 3.115
Relative abundances, I. I 32
Neptunium series of the elements, radioactivity,
1.135.
Nickel-chromium alloy vs. nickel aluminum alloy
thermocouple, 4.188
Nickel-chromium silicon alloy vs. nickel silicon
magnesium alloy thermocouple, 4.189
Nitro compounds, infrared absorption, 3.17
Nitrogen-IS and nitrogen-14 chemical shifts,
3.100, 3.103
Nitrogen-IS to proton spin coupling constants,
3.104
Nitrogen- I5 to carbon-13 spin coupling
constants, 3.104
Nitrogen-IS to fluorine-19 spin coupling
constants, 3.104
Nitrogen ring systems:
nomenclature, 2.14
Nitrogen-oxygen ring systems, nomenclature, 2.14
Nomenclature:
anions, 1.8
cations, 1.8
coordination compounds, 1.11
element sequence, 1.5
inorganic compounds, 1.4
organic compounds, 2.4
organic radicals, 2.57
synonyms and mineral names. 1.13
Non-standard buffer solutions, 1.307
Nuclear magnetic resonance spectroscopy. 3.76
boron-II chemical shifts, 3.99
carbon-13 chemical shifts, 3.87
carbon-I 3 chemical shifts of deuterated
solvents, 3.98

1.9

carbon-carbon spin coupling constants, 3.96
carbon-fluorine spin coupling constants, 3.97
carbon-hydrogen spin coupling constants, 3.95
carbon spin coupling constants with various
nuclei, 3.95
fluorine-19 chemical shifts, 3.105, 3.106
fluorine-19 to fluorine-I 9 spin coupling
constants, 3. 106
nitrogen-IS and nitrogen-14 chemical shifts,
3.100, 3.103
nitrogen-IS to carbon-13 spin coupling
constants, 3.104
nitrogen-IS to fluorine-I 9 spin coupling
constants, 3.104
nitrogen-IS to proton spin coupling constants,
3.104
nuclear properties of the elements, 3.77
monosubstituted benzenes, 3.84
phosphorus-31 chemical shifts, 3.107
phosphorus-31 spin coupling constants, 3.110
proton chemical shifts, 3.80
protons attached to double bonds, 3.83
proto in deuterated solvents, 3.86
proton spin coupling constants, 3.85
reference compounds, 3.86
silicon-29 chemical shifts, 3.106
Nuclear properties of the elements, 3.77
Nuclides, natural abundance, cross-section,
radiation, 1.177
Number of atoms, 1.4
Numerical, prefixes, 4.3

I-Octene, triple point, 1.90
Oils, 2.807
properties, 2.808
Oligosaccharides, 2.48
Optical activity, 2.43
Organic acids, solubility of metal salts in water, 1.311
Organic anions, limiting equivalent ionic conduc
tance in aqueous solutions, 1.410
Organic cations, limiting equivalent ionic conduc
tance in aqueous solutions, 1.410
Organic compounds:
auto-ignition temperature, 2.426
boiling point, 2.19, 2.297,2.352
boiling points at selected pressures, 2.315
bond dissociation energies, 2.467
bond lengths, 2.464
characteristic groups. 2.19, 2.20
chirality, 2.43
conductivity, 2.698
density, 2.19, 2.289, 2.294
dielectric constants, 2.470
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Organic compounds (Cout.):
dipole moments. 2.468. 2.470
electrode potentials. 2.687
energy of formation. 2.515
enthalpies, 2.515
entropies. 2.515
equilibrium constants. 2.620. 2.670, 2.676
flammability properties, 2.351
flash point, 2.19, 2.352
formula weight, 2.19
half-wave potentials of organic materials, 2.687
Hansen solubility parameters. 2.269. 2.805
heat capacity, 2.515
heat of formation, 2.495, 2.515
heat of fusion, 2.561
heat of sublimation. 2.561
heat of vaporization, 2.561
hildebrand solubility parameters. 2.268, 2.804
ignition temperature (ignition point), 2.352
ionization energy, 2.495
lower flammability limits, 2.426
melting point, 2.19
nomenclature, 2.4
optical activity. 2.43
physical properties, 2.64
proton transfer reactions, 2.676
radicofunctional, 2.23
refractive index, 2.19. 2.289, 2.294, 2.807
saturated solutions, 1.343
solubility, 2.19
stereochemistry. 2.38
surface tension, 2.272
thermal conductivity. 2.509
upper flammability limits, 2.426
vapor pressure, 2.297
viscosity, 2.272
Organic groups. nomenclature, 2.19, 2.20, 2.23
Organic ions, limiting equivalent ionic conductance
in aqueous solutions. 2.699
Organic ligands, formation constants with metal
complexes. 1.363
Organic liquids:
hansen solubility parameters, 2.268
hildebrand solubility parameters, 2.268
Organic radicals, nomenclature, 2.57
Organic semi-conductors, 2.700
Organic solvents. (See also Solvents):
boiling points, 2.348
chromatographic use. 4.84
infrared transmission, 3.29
refractive index and density, 2.294
supercritical fluids, 4.94
ultraviolet absorption, 3.57. 3.58
Overpotentials for common electrode reactions, 1.396

Oxidation-reduction indicators, 2.684
Oxidation states of the elements, 1.124
Oximes, infrared absorption, 3.16
Oxygen ring systems, nomenclature, 2.14

Paraffin wax, thermal conductivity, 1.232
Paraffins:
boiling points, 2.350
melting points, 2.255
Periodic table, 1.121
Periods of the elements, 1.121
Permittivity (see Dielectric constant)
Petroleum products, physical properties, 2.811
pH:
Approximate pH value of solutions, calculation,
1.350
calculation of concentrations of species present
at a given pH, 1.351
measurement, blood and biological
media, 1.301
reference values of acidity measurement, 1.306
values for buffer solutions. 1.307
pH determination indicators. 2.686
Pipet capacity, tolerances for. 4.158
pKa values of organic materials in water. 2.620
pK values for proton transfer reactions, 2.676
Phenols:
melting points of derivatives, 2.254
nomenclature. 2.24
Phosphorous acids, formula, 2.35
Phosphorus-3 I chemical shi fts, 3.107
Phosphorus-31 spin coupling constants, 3.110
Phosphorus-containing compounds:
infrared absorption, 3.21
nomenclature. 2.35
Phthalanes, infrared absorption, 3.20
Physical constants, 4.4
elements, 1.18
inorganic compounds, 1.18
Physical properties:
elements, I.J 8, 1.124
inorganic compounds, 1.16, 1.18
natural and synthetic rubber. 2.776
organic compounds, 2.64
polymers, 2.740
waxes. 2.810
Plastics, 2.739
Properties, 2.740
Platinum rhodium alloy vs. platinum thermocouple,
4.190.4.191
Polycyclic aromatic hydrocarbons:
boiling point, 2.257
formula, 2.257
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melting point, 2.257
molecular weight, 2.257
nomenclature, 2.10, 2.257
structure, 2.257
Polymers, 2.709
chemical name, 2.778
density, 2.740, 2.777
density at various temperatures,
2.780
electrical properties, 2.740
gas permeability constants, 2.80 I
heat capacities, 2.786
hildebrand solubility parameters, 2.804
interfacial tension, liquid phase, 2.783
mechanical properties, 2.740
names and structures, 2.730
physical properties. 2.740
refractive indices, 2.807
resistance to chemicals, 2.800
surface tension, 2.782
thermal conductivity, 2.794, 2.798, 2.799
thermal expansion coefficients, 2.784
trade names, 2.777
Polysaccharides, 2,48, 2.52
Porosity of fritted glassware, 4.134
Precipitates, heating temperatures, 4.135
Precipitation of the elements, reagents
for, 4.130
Precipitation, standard solutions, 4.149
Prefixes:
numerical, 4.3
SI,4.3
Pressure conversion, 4.58
Pressure, critical:
elements. 1.233
inorganic compounds, 1.233
Propene, triple point, 1.90
Properties, critical:
elements. I .233
inorganic compounds, 1.233
Proton chemical shifts, 3.80
Protons attached to double bonds, 3.83
Protons in deuterated solvents, 3.86
Proton spin coupling constants, 3.85
Proton-transfer reactions, 1.350
inorganic materials in water at 25°C, 1.352
Purines, in DNA, 2.56
Pyrimidines, in DNA, 2.56

pie,
Quaternary electrolytes, activity
coefficient, 1.299
Quantum yield values, Fluorescence
spectroscopy, 3.60
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Radicals:
electron affinity, 1.146
ionization energy, 1.141
Radioactivity:
actinium series, 1.137
neptunium series, 1.135
thorium series, 1.136
uranium series, 1.137
Raman spectroscopy, 3.37
aromatic compounds, 3.48
carbonyl compounds, 3.44
double bonds, cumulated, 3,43
double bonds, miscellaneous, 3,46
ethers, 3.51
halogen compounds, 3.52
heterocyclic rings, 3.53
N-H bonds, 3,41
saturated compounds, 3.38
single bonds, 3.38
sulfur compounds, 3.50
triple bonds, 3,42
Reactive chemicals, 4.173
Redox equations, 4.145
Reference electrodes as a function of
temperature, 1.404
Reference buffer solutions, 1.30 I
Reference compounds, nuclear magnetic resonance
spectroscopy, 3.86
Refractive index:
atomic and group refractions, 2.288
definition, 1.17, 2.287
fats and oils, 2.808
inorganic compounds, 1.17, 1.64
minerals, 1.86
organic compounds, 2.65, 2.287, 2.294
polymers, 2.807
water at various temperatures, 1.95
waxes, 2.810
Refrigerated storage chemicals, 4.179
Relative abundances:
naturally occurring isotopes, 1.132
Relative density, glycerol, aqueous solutions,
relative density, 2.287
sucrose, aqueous solutions, 2.287
Relative humidity, 4.77, 4.79
Relative permittivity (see Dielectric constant)
Resistivity, elements 1.128
Reynolds number. definition, 2.271
RNA, 2.56
Rubber, natural and synthetic:
gas permeability constants, 2.801
mechanical properties, 2.776
physical properties, 2.776
resistance to chemicals, 2.800
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Salts and functional derivatives of inorganic acids,
naming, 1.11
Saponification value:
fats and oils, 2.808
waxes, 2.810
Saturated solutions, inorganic and organic
compounds, 1.343
Screens, (see Sieves and screens)
Selected half-reactions at 25°C, electrode
potentials, 1.383
Semi-conductors, organic. 2.700
Separation methods, 4.83
Sieves and screens, 4.180
Silicon-29 chemical shifts. 3.106
Single bonds, infrared absorption, 3.3
SI prefixes, 4.3
Sodium chloride brines, freezing point. 2.463
Solidification point. fats and oils. 2.808
Solubility:
carboxylic acids in water, 2.256
elements. 1.18
inorganic compounds, 1.18
Solubility and equilibrium contacts. 1.310
Solubility of gases in water, 1.311
Solubility of inorganic compounds in
water, 1.311
Solubility of metal salts of organic acids
in water, 1.311
Solubility parameters:
group contributions. 2.270
hansen. 2.269. 2.805
hildebrand. 2.268. 2.804
Solubility product constants:
complex inorganic ions. 1.342
inorganic compounds, 1.331
Solubility rules for inorganic compounds. 4.161
Solutes. behavior in chromatography. 4.90
Solutions. standard stock, 4.163
Solvents. refractive index and density, 2.294
Spatial orientation of common hybrid bonds.
1.175
Specific gravity, (see Density):
air at various temperatures, 1.92
Specific heat:
elements, 1.280
inorganic compounds, 1.280
organic compounds. 2.561
Specific refraction:
definition. 2.287
Spectroscopy. infrared absorption. (see Infrared
absorption spectroscopy)
Stability constants, complex inorganic ions, 1.343
Standard buffer solutions. 1.303
Standard electrode potentials for aqueous
solutions. 1.40I

Standard reference values of pH for the
measurement of acidity. 1.306
Standards. for acid-base titration, 4.137
Standard solutions for calibrating conductivity
vessels, 1.411
Standard solutions for precipitation. 4.149
Standard stock solutions. 4.163
Starch, 2.52
Steam correction for thermometers. 4.182
Stereochemistry, 2.38
Structure:
crystal, 177
Sublimation, heat of (see Heat of sublimation)
Sublimation points. elements. 1.124
Succinonitrile, triple point. 1.90
Sucrose:
aqueous solutions. relative density, 2.287
aqueous solutions, surface tension, 2.287
Suffixes for heterocyclic systems, 2.13
Sulfates. infrared absorption. 3.21
Sulfonamides, infrared absorption. 3.21
Sulfonates, infrared absorption, 3.21
Sulfones, infrared absorption, 3.21
Suifoxides, infrared absorption. 3.21
Sulfur compounds. infrared absorption. 3.21
Sulfur ring systems. nomenclature. 2.14
Supercritical fluids. 4.94
Surface tension:
definition. 2.271
inorganic compounds. 1.226
organic compounds, 2.272
polymers. liquid phase, 2.782
water at various temperatures, 1.95
Synonyms, inorganic compounds, 1.13

Target elements. X-ray spectroscopy. 3.138
Temperature conversion. 4.28
Temperature. critical:
elements, 1.233
inorganic compounds. 1.233
Ternary electrolytes. activity coefficient.I.299
Ternary azeotropes containing:
allyl alcohol, 2.455
l-butanol, 2.455
2-butanol, 2.455
ethanol. 2.454
methanol, 2.454
3-methyl-l-butanol,2.455
2-methyl-l-propanol. 2.455
2-methyl-2-propanol,2.455
I-propanol, 2.454
2-propanol, 2.454
Ternary azeotropes containing water, 2.456
Terpenes, formula. 2.54
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Thermal conductivity:
asphalt, 1.232
coal, 1.232
elements, 1.231
gases, as a function of temperature, 2.506
naphthalene, 1.232
organic compounds, 2.509
paraffin (wax), 1.232
polymers, 2.794, 2.798, 2.799
various solids, 1.232
Thermal expansion coefficients of polymers, 2.784
Thermal expansion, cubical coefficients. 4.160
Thermal properties, 1.418
Thermocouples, 4.182
copper vs. copper nickel alloy. 4.192
iron vs. copper-nickel alloy, 4.187
nickel-chromium alloy vs. nickel aluminum
alloy, 4.188
nickel-chromium silicon alloy vs. nickel silicon
magnesium alloy, 4.189
platinum rhodium alloy vs. platinum. 4.190,
4.191
Thermocouples. fixed points. 4.184
Thermodynamic functions:
inorganic compounds, 1.237.
organic compounds, 2.512
Thermometers, stem correction, 4.182
Thermometry, 4.180
Thiocarbonyl compounds, infrared
absorption, 3.21
Thioesters and acids, infrared absorption, 3.15
Thiols, infrared absorption. 3.21
Thiosulfonates, infrared absorption, 3.21
Thorium series of the elements:
radioactivity 1.136,
Titrimetric factors, 4.138
TLV concentration limits for gases and vapors, 4.165
Tolerances for:
analytical weights, 4.134
burettes, 4.159
micropipets, 4.158
pipet capacity, 4.158
volumetric flasks, 4.158
Transition temperatures, 1.418
Transmission characteristics of selected
solvents, 3.29
Transmittance-absorbance conversion. infrared
spectroscopy, 3.33
Transmitting materials, infrared absorption, 3.28
Triple bonds:
infrared absorption. 3.9
raman spectroscopy, 3.42
Triple points:
cyclopropane, 1.90
l-hexene, 1.90
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inorganic compounds, 1.90
methane, 1.90
l-octene, 1.90
propene, I. 10

Ultraviolet spectroscopy, 3.54
absorption bands for representative
chrornophores, 3.55
benzene and heteroaromatics, 3.59
benzene derivatives, 3.59
cutoffs for spectrograde solvents, 3.57
dienes, 3.57
enones and dienones, 3.58
solvent correction, 3.58
Woodward-Fieser rules, 3.57
Ununbiurn, 1.120
Ununhexiurn, 1.120
Ununoctium, 1.120
Ununnilium, 1.119
Ununquadium, 1.120
Unununium, 1.120
Uranium series of the elements, radioactivity,
1.137
Urea and derivatives, infrared absorption, 3.15
Urethanes, infrared absorption, 3.15
Uronic acids, 2.51

Values of absorbance for percent absorption, 3.31
Van der Waal's constants for gases, 2.609
Vaporization. heat of (see Heat of vaporization)
Vapor pressure, 1.199, 2.296
ammonia, liquid, 1.223
definition, 1.199
deuterium oxide, 1.225
equations, 1.199
ice, 1.222
inorganic compounds, 1.212
inorganic compounds up to I atmosphere, 1.203
liquid ammonia, 1.223
mercury, 1.220
organic compounds, 2.297
selected elements at different temperatures, 1.201
various inorganic compounds, 1.212
water. 1.224
Vapor pressure equations, 1.199
Vapors, TLV concentration limits, 4.165
Viscosity, 4.66
absolute, definition, 1.226
conversion of scales, 4.66
dynamic, 2.270
glycerol solutions, aqueous, 2.287
inorganic compounds, 1.226
kinematic, definition. 1.226, 2.271
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Viscosity (ConI.):
organic compounds, 2.272
sucrose solutions, aqueous solutions, 2.287
water, 1.95
Volume:
computation. 4.159
conversion to STP. 4.61
Volume, critical:
elements, 1.233
inorganic compounds, 1.233
Volumetric factors, 4. J 38
Volumetric flasks, tolerances for, 4.158

Water:
boiling point at various pressures, 1.93, 1.94
compressibility at various temperatures, 195
critical properties, 1.236
density, 1.91
dielectric constant, 1.95
refractive index at various temperatures, 1.95
solubility of gases in. J.3 J I
surface tension. 1.95
vapor pressure, I.224
viscosity at various temperatures, 1.95
Water-alcohol freezing mixtures,
2.460,2.461

Water-glycerol freezing mixtures, 2.462
Water-glycol freezing mixtures, 2.462
Water-organic solvent mixtures, electrode
potentials, 404
Water vapor in saturated air, 4.80
Wavelengths of absorption edges, 3.130
Wave number, conversion to
wavelength, 3.36
Wax, thermal conductivity, 1.232
Waxes, 2.807
physical properties. 2.810
Weight, conversion from air to vacuum, 4.59
Work functions of the elements, 1.132
Writing formulas:
element sequence. 1.5
inorganic compounds, 1.4
placement of atoms in a formula, 1.4

X-ray absorption energies, 3.133
X-ray emission energies, X-ray, 3.135
X-ray emission spectra, 3.128
X-ray spectroscopy, 3.126
crystals, 3.138
filters for target elements, 3.138
interplanar spacing, 3.138
mass absorption coefficients. 3.140

