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Acetal, hydrolysis of, 264
Acetate buffers, 232
Acetic acid, dimeric association of, 151
dissociation constant of, 223, 237
heat of neutralization of, 165, 168
partition of, 139, 151
Acetone, adsorption of, 283
as ebullioscopic solvent, 126, 128
bromination of, 262
purification of, 129
vapour density of, 24
Activation, in chemical reactions, 254,
255, 259
Activity coefficient, 178, 195
experimental values of, 177
theoretical value of, 253
Adhesional work, 275, 279
Adsorption, at oil-water interface, 280
at solid-liquid interface, 282
of electrolytes, 282, 286
on charcoal and kaolin, 283
on heterogeneous catalysts, 291, 294
surface excess (Gibbs), 269
Adsorption displacement, 284
Adsorption isotherm, 285
Air, absolute density of, 12
removal from solution in water, 55
Aleohols, association of, 115, 121
surface activity of higher, 269, 273
Aldehydes, catalytic reduction of, 292
Aluminium sulphate, as coagulant for
gols, 289
Alums, effect of alkali on crystal habit
of, 42
Ammonia, partition of, between chloro-
form and water, 142
solubility of, 63-65

Ammonium chloride, effect of sub-

stances on crystal habit of, 52
hydrolysis of, 239
mixed crystals, with other halides,

51

Ammonium nitrate, as salt bridge,
207

Ammonium oxalate, heat of solution
of, 72

solubility of, 68

Ammonium sulphate, mixed crystals
with potassium chromate, 45
Amphoterism, of proteins, 297, 298
Amyl alcohol, surface activity of, 273,
279
Angle of contact, 270, 271
Aniline, mutual solubility with petrol,
89
neutralization by acetic acid, 168
Antimony electrode, 228
Antonow’s rule, 275
Arrheniug’ theory, of activation, 254
of ionization, 176
Arsenic sulphide, colloidal, 287
Association, in liquid mixtures, 84, 87
in pure liquids, 115
of acids (in solution), 120, 127, 151
of alcohols (in solution), 121
of solutes, 127
of water, 134
Atomic weights, from gas density, 12
Autocatalysis, 262
Axial ratios (crystals), 32
Azeotropic(constant-boiling) mixtures,
24, 83
of alcohols and water, 85
of benzene and methyl alcohol, 85
of methyl acetate and methyl alco-
hol, 24

Balance, sensitiveness of, 1
Barium chloride, as coagulant for sols,
289
Basicity of acids, electrometic deter-
mination of, 228
Beckmann thermometer, 116, 130
Benzene, as solvent for molecular
weight determination, 120, 121
purification of, 128
Benzoic acid, adsorption of, 284
cryoscopic behaviour of, 120
ebullioscopic behaviour of, 126
Benzyl alcohol, eryoscopic behaviour
of, 121
Boiling-point  method (molecular
weizht), 114, 123-127
apparatus for, 123126
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Boiling-point method (cont.)
constants of (table), 115
and change of pressure, 127
Boiling-points, of mixtures of liquids,
79
diagrams of, 79, 82
Borate buffers, 233, 234
Boyle's law, 26
Brazing, method of, 124
Bromination, of acetone, 262
Bromoform, as cryoscopic solvent, 120,
121
purification of, 129
Buffer solutions, 230
preparation of, 231-234
range of, 230
resistance of, 231
galt effect on, 236
tables of. 232-234
use of, in pH determination, 239
Butyl alcohol, surface activity of, 273,
274

Calibration, of thermometers, thermo-
couples, 6
of volume-measuring apparatus, 3
Calomel electrode, 214
Calorimeter, constant of, 159
design of, 158, 165
water-equivalent of, 162
Cane-sugar, freezing-point of solutions
of, 117
Capillary rise, 270-272
Carbon dioxide, density of, 17
estimation of dissolved, 19, 57
removal from water, 139
solubility of, 55, 57, 59
Carbon disulphide, heat of formation
of, 155
Carboxylic acids, dimeric association
of, 115, 120, 150
Casein, isoelectric point of, 299
Chemical equilibrium, conditionsof,157
constant of, 157
effect on, of change of tempera-
ture, 157
shift of, in adsorption films, 280
Chloroform, as ebullioscopic solvent,
128
purification of, 128
vapour density of, 21, 24
Citrate buffers, 231, 232
Coefficient of solubility (gases), 54
of oxygen, 62

Cohesional work, 275, 279
Collision frequency, 243, 244, 255
formula for, 255
in solution, 244
Colloidal platinum, preparation of, 294
use of, as catalyst, 292, 295
Colloids, natural (proteins), 296-308
suspensoid, 286
coagulation of, 288
electric charge on, 286
preparation of, 287
Complex ions, 144
cuprammonium, 144, 147
mercuri-iodide, 117
tri-iodide, 144, 145
Conductance, equivalent, 180, 186
of solutions of potassium chloride,
187
specific, 179
Conductance cells, 182
Conductance ratios, 177
table of, 180
Conductance water, 185
Conductimetric titration, 190
of halides, and of sulphates, 191
of mixtures of acids, 191
Constant-boiling (azeotropic) mixtures,
24, 83
of alcohols and water, 85
of benzene and methyl alcohol, 85
of methyl acetate and methyl
alcohol, 24
Critical solution temperature, 87, 88,
91
Cryohydric diagram, 94
of potassium nitrate, 103
Cryoscopic method (molecular weight),
114
constants of (table), 115, 116-122
solvents for, 127, 128
Crystal form, 34
Crystal habit, 42
effect of substances on, 44
Crystal systems, 30
unit cells of, 30, 31
Crystallization, 42
Crystallization interval, 95
Crystallographic data, alums, 32, 42
ammonium chloride, 42, 51
sulphate, 32, 45
cadmium carbonate, 37
calcium carbonate, 32, 38
fluoride, 32
cobalt sulphate, 36, 40

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521104951
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-10495-1 - Experimental Physical Chemistry, Second Edition

W. G. Palmer
Index
More information

INDEX 313

Crystallographic data (cont.)
copper sulphate, 32, 40, 41, 47
ferrous carbonate, 37
sulphate, 32, 36, 40, 49
ammonium sulphate, 32

ice, 32, 38

lead iodide, 32
nitrate, 32

lithium hydride, 39

magnesium sulphate, 33, 36, 40, 41,

47, 49

manganese carbonate, 37
sulphate, 40

mercuric iodide, 33

nickel sulphate, 36, 40

phosphonium iodide, 32

potassium borofluoride, 38
bromide, 38, 51
chloride, 39
chromate, 36, 45
cyanide, 38
dichromate, 32, 36, 45
ferricyanide, 32
ferrocyanide, 32
nitrate, 32, 38
perchlorate, 38
sulphate, 32

silica, 32

sodium chloride, 42
fluoride, 39
nitrate, 32, 38
sulphate, 32
sulphite, 32
thiosulphate, 32

zine carbonate, 37
sulphate, 32, 36, 40, 49

Crystals, homoplastic, 36, 38
homotectonic, 36, 39
iso(homo)morphie, 36, 37
Millerian indices of, 33, 34

Curves, tangenting, 9

Density, absolute, of gases, 12
limiting, 10
of air, 12
of carbon dioxide, 17
of hydrogen (value), 19
of oxygen, 15
of vapours, 19
of water (table), 5
relative, 19
Diffusion of gases, 26
apparatus for measuring rate of,
27

Diffusion potentials, 207
minimizing of, 207
Dilute solutions, 113
Dilution, equivalent, 180
heat of, 163, 173
Dimorphism, 39
Distillation, 78
in steam, 91, 92
of liquid mixtures, 80, 83
Distribution, of solutes between sol-
vents, 138-153
Distribution coefficient, 138
Drop-weight method, 271, 275
Dumas’ method for vapour density,
19
Dyeing, of wool and silk, 297, 298

Ebullioscopic  method  {molecular
weight), 114, 123-127
apparatus for, 123-126
constants of (table), 115
and change of pressure, 127
Electrode potential, 196, 225
hydrogen scale for, 197
sign of, 208
tables of, 219, 220
Ilectrodes, reference, 214
calomel, 214
quinhydrone, 217
gilver chloride, 216
Electrolytes, classification of, 179
coagulation of colloids by, 288
effect upon gas solubility, 57
Electrolytic conductance, 179-181
Electrolytic dissociation, 176-170
constant of, acetic acid, 223
acids and bases (general), 170
carbonic acid, 240
chloracetic acid, 188
comparison of, 237
dihydrogen phosphate ion, 26f
graphical method for, 189
lactic acid, 237
table for calculating, 108
Electrolytic hydrogen, preparation of,
213
Electromotive force, 193
cells of standard, 201
measurement of, 198-201
of concentration cells, 193, 221
of redox cells, 217, 224
of voltaic cells, 197
Elevation of boiling-point, by solutes,
114
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Energy, average, per g.-mol. of mon-
atomic gas, 255
Energy distribution, among molecules,
54, 67
Energy of activation, 255, 304
Entropy, 156, 157
Enzyme action, model of, 294
Equivalent conductance, 180
Equivalent dilution, 180
Eutectic systems, 97, 100
of lead-tin, 8
of naphthalene-a-naphthol, 98, 99
Lutectic temperature, 96, 97

Ferric chloride, reaction with iodide,
262
Ferric hydroxide, colloidal, 288, 289
Ferrous sulphate, mixed crystals with
zine sulphate, and with mag-
nesium sulphate, 49
reduction potential of, 225
Fluidity, 303, 304
Free energy (G), and chemical equili-
brium constant, 157
as measure of affinity, 156
electrical measurement of, 197
of ions in solution, 178
Freezing mixtures, 103
Freezing-point method
weight), 114
constants of (table), 115
solvents for, 127, 128
Freezing-points, of mixtures, 94-99

(molecular

Gas burette, 13
calibration of, 5
Gas constant (R), 10, 195
Gaseous diffusion, 26
apparatus for measuring rate of, 26
Gelatine, isoelectric, 307
isoelectric point of, 299
swelling of (gels), 299
viscosity of (sols), 306

Harcourt and Esson’s experiment, 256
Hardy-Schulze rule, 286
Heat, of formation, 155, 175
of neutralization, 162-170
of polybasic acids, 164
of reaction, 156, 174, 198
temperature coefficient of, 156
of solution, definition of, 174
nature of, 66
of gases, 54, 66

INDEX

Heat, of solution (cont.)
of salts, 66, 72, 101, 170-174
of sulphuric acid, 161
Heat summation, law of, 154
Henry’s law, 53
Homochemical compounds, 36, 39
Homomorphism, 36, 37
Homoplastic compounds, 36, 39
Homotectonic compounds, 36, 38
Hydrochlorie acid, heat of neutraliza-
tion of, 165
Hydrogen, density of, 19, 29
Hydrogen electrodes, 206
construction of, 209-212
Hydrogen peroxide, catalytic decom-
position of, 261, 290
heat of formation of, 174
reaction with iodide, 245, 256, 261
Hydrolysis, 263
catalysed by hydrogen ion, 263-267
degree of (formula), 168, 239
of ammonium chloride, 239
of aniline acetate, 168
of dichromate ion, 46
of ferric chloride, 288

Imbibition, of protein gels, 297, 299
Indicators (for hydrogen ion), 229
adsorption of, at oil-water interface,
280
constants of, 229
table of, 235
one and two-coloured compared,
229, 234
range of, 229, 234
salt effect on, 236
sensitiveness of, 231
use of, in pH determination, 230-
241
Interfacial tension, 275, 278, 279
Intermolecular forces, 268
Iodine, partition between organic sol-
vents and water or iodide solu-
tion, 145
Tonic mobility (conductance), 177, 180
table of, 180
temperature coefficient of, 180
Tonic strength, definition of, 252
influence of, in ionic reactions, 27,
252
on properties of proteins, 207
Isodimorphism, 42, 45
of copper and magnesium sulphates,
39, 47
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Isodimorphism (cont.)
of ferrous and magnesium or zine
sulphates, 49
Isoelectric point, 296, 297, 299
Iso(homo)morphism, 36, 45; see also
Mixed crystals

Ketals, hydrolysis of, 266
preparation of, 267

Kinetic order of reaction, 24 ¢
basic (or total), 245
determination of, 248, 249, 250

Lactic acid, dissociation constant of,
238

Lead, melting-point of, 8

Lead-tin eutectic, 8

Limiting density, 10

Liquidus, 95

‘Liquor ferri dialysatus’, 288

Lowering, of freezing-point, 114

of vapour pressure, by solutes, 113,

116, 132

Magnesium ammonium sulphate, mixed
crystals with copper ammon-
inm sulphate, 49
Magnesium sulphate, conductance of
solutions of, 186
effect of borax on crystal habit of.
44
mixed crystals, with copper sul-
phate, 39, 47
with nickel sulphate, 49
Manganese dioxide, colloidal, 288
as catalyst, 174, 290
Mannitol, freezing-point of solutions
of, 117
Melting-points of mixtures, 94-99
Mercuric halides, solubility of, in
solutions of other halides, 117
Mercury, purification of, 203
Methyl acetate, constant-boiling mix-
ture with methyl alcohol, 24
vapour density of, 24
Methyl alcohol, as ebullioscopic sol-
vent, 127, 129
mutual solubility with cyclohexane,
89
purification of, 129
vapour density of, 24
Methylene-blue, reduction of,
295
Miscibility of liguids, 86, 88, 91

292,

Mixed crystals, of ammonium sulphate
and potassium chromate, 45
of carbonates, 37
of copper and manganese, 102
of copper and nickel, 98
of magnesium and copper ammon-
ium sulphates, 49
of magnesium and copper sulphates,
41, 47
of magnesium and ferrous sulphates,
49
of magnesium and nickel sulphates,
49
of naphthalene and g-naphthol, 98
of nickel and cobalt ammonium sul-
phates, 47
Molar fraction, 77
calculation of, 78
Molecular weight, from boiling-point,
114
from freezing-point, 114
from gas density, 10-12
Molecularity, of reactions, 244
Mutual solubility, of aniline and petrol,
89
of liquids, 77
closed curve of, 87, 90
of glycerol and m-toluidine, 90
of methyl alcohol and cyclohexane,
89
of nitrobenzene and water, 134
of phenol and water, 90

Naphthalene, melting-point of, 8, 96,
98
with mixtures of naphthols, 96, 98
Neutralization, heat of, 162-170
partial, 168
Nickel ammonium sulphate, mixed
crystals with cobalt ammonium
sulphate, 47
Nickel sulphate, mixed crystals with
magnesium sulphate, 49
Nitric acid, heat of dilution of, 163
heat of neutralization of, 163, 163

Osmosis, 132-137
through parchment, 136
through phenol septum, 135
Osmotic coefficient, 106
table of, 177
Overgrowth, oriented, on crystals, 37
Oxidation-reduction cells, 217, 224
potentials of, 224
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Oxygen, density of, 15
estimation of dissolved, G0
preparation of pure, 15
solubility of, 60-62

Partition, coefficient of, 138
of solute between solvents, 138-153
Perchloric acid, heat of neutralization
of, 165
pH, determination of, by catalytic
method, 266
by indicators, 239
electrometrically, 223
pH, influence of, on adsorption of
electrolytes, 283
on properties of proteins, 297
pH. of buffer solutions, 230-234
Phase rule, application of, 99
Phenol, as osmotic septum, 135
mutual solubility with water, 90
Phenols, association of, 115
Phenylacetic acid, cryoscopic be-
haviour of, 120
Phosphate buffers, 233
Phosphoric acid, basicity of, 228
heats of neutralization of, 164
Phthalide, preparation of, 250
reaction with sodium hydroxide, 250
Poiseuille’s law, 305
Polar compounds, 66, 279
Potassium bromide, mixed -crystals
with ammonium chloride, 51
as salt bridge, 207, 226
Potassium chloride, specific conduct-
ance of solutions of, 187
Potassium nitrate, cryohydric diagram
of, 103
Potassium permanganate, as source of
oxygen, 15
reaction of, with oxalic acid, 261
Potassium persulphate, reaction of,
with iodide, 247, 253
Potentiometer, 198
Potentiometric titration, 226
for basicity of polybasic acids, 228
in acid-alkali reactions, 226
in oxidation-reduction reactions, 228
with antimony electrode, 228
Protein gels, swelling of, 297, 299
Protein sols, viscosity of, 297, 306
Proteins, 296
amphoterism of, 297, 298
isoelectric point of, 296, 209
solubility of, 297, 299

Quinhydrone electrode, 217, 218, 225

Raoult’s law, 78, 86, 114
Reaction (transition) complex, 252,
254
Reference elcctrodes, 214
calomel, 214
quinhydrone, 217
silver chloride, 216
Resistance, specific, 179

Salt bridge, 207, 226
Schardinger’s enzyme, 292
Semipermeability, 132-137
of aqueous phenol, 135
of parchment, 136
of silicate membranes, 137
Silver chloride, solubility of, 223
Silver chloride electrode, 217
Sodium acetate, solubility of, 44
supersaturated solutions of, 42
Sodium bromide, transition point of, 7
Sodium carbonate, conversion of, to
bicarbonate, 57
heat of dilution of, 173
heat of hydration of, 173
heats of solution of, 170, 172
solubility of, 44, 72
transition points of hydrates of, 72
supersaturated solutions of, 43
solubility of, 44, 72
supersaturated solutions of, 43
Sodium chlorate, mixed crystals with
sodium bromate, 50
Sodium chloride, as coagulant for sols,
289
effect of substances on crystal habit
of, 42
Sodium sulphate, as coagulant for sols,
280
solubility of, 44
supersaturated solutions of, 44
transition points of hydrates of, 7
Sodium sulphite, reduction potential
of, 225
Sodium thiosulphate, solubility of, 44
supersaturated solutions of, 43
transition points of hydrate of, 7
Solid solutions, see Mixed crystals
Solidus, 95
Solubility, coefficient of (gases), 54
curves of, 70
mutual, of liquids, 77-91
of ammonium oxalate, 68, 71
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Solubility (cont.)
of gases, 53
ammonia, 63
carbon dioxide, 55-59
oxygen, 60
of salts, in water, 65-68
of silver chloride, 223
of sodium carbonate, 44, 72
Solutes, standard, for molecular weight
determination, 130
Solutions, classification of, 52
Solvents, for molecular weight decter-
mination, 127, 130
purification of, 128-129
Spreading force, 270
Standard cells (for e.m.f.), 201
of Helmholtz, 205
of Weston, 202
Stannous chloride, reduction potential
of, 225
Sulphuric acid, heat of solution of,
165
Superheating, 123
Supersaturation, 42
of sodium acetate, 44
of sodium carbonate, 43
of sodium sulphate, 43
of sodium thiosulphate, 44
Surface activity, 269
of acids and alcohols, 269, 273, 279
Burface free energy (surface tension),
268-274
measurement of, 270
by bubble pressure, 270
by capillary rise, 270-274
by drop weight, 271, 275-279
Surface total energy, 268

Telephones, for conductance measure-
ment, 184
Temperature coefficient, of chemical
equilibrium constant, 157
of e.m.f., 198
of heat of reaction, 156
of ionic mobility, 180
of velocity constant, 254
Thermal diagrams, 94
of naphthalene and a-naphthol, 94
of naphthalene and S-naphthol, 98
of salt, salt hydrate and water,
101
prediction of, by the phase rule, 99
types of, 100-108
Thermionic oscillator, 182

Thermochemical equations, 154-156
Thermochemical notation, 155
Thermocouples, calibration of, 6
Thermometers, calibration of, 6
Tin, melting-point of, 8
Transition complex, 252, 254
Transition point, of salt hydrates, 72

of sodium bromide, 7

of sodium carbonate, 73

of sodium sulphate, 7

of sodium thiosulphate, 7
Tropaeoline O, reduction of, 292

Undercooling, 7, 8, 74, 97, 105, 117,
120
Unit cells (crystals), 30
diagram of, 31

van der Waals equation, 10
van der Waals forces, 268
van’t Hoff coefficient (7), 106, 176,
177
Vapour density, by method of Dumas,
19
by method of V. Meyer, 22
of acetone, 24
of chloroform, 21, 24
of methyl acetate, 24
of methy! alechol, 24
Vapour pressure, diagrams of, 78
lowering of, by electrolytes, 132
by solutes, 113, 116, 132
of mixtures of liquids, 78
Velocity of reaction, between ions, 252
constant of, 243
definition of, 243
influence of temperature upon, 234
V. Meyer’s method, for vapour den-
 sity, 22
Viscosity, of gases, 302
of liquids, 303
effect of temperature upon, 304
measurement of, 304
of solutions, or dispersions, 305

Weighing, procedure in, 1, 2
Weston standard cell, 202
Wheatstone’s bridge, 181

Zero order reactions, 244, 292

Zine, melting-point of, 8

Zinc sulphate, isodimorphism of, with
ferrous sulphate, 49

Zwitter-ions, 296
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