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in a box, 388-391, 511, 513, 515
Particles
distinguishable and independent —,
400
distinguishable —, 379
independent and indistinguishable —,
401
indistinguishable —, 379
Partition
canonical — function, 398, 511
coefficient, 366
function for a crystalline solid, 401
function for a particle in a box, 389, 515
function, 386

Perfect
and ideal solutions, 337-350
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—s, 391
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Reaction
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solution, 351, 485
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Reduced variables, 122
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Rule
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Schwarz theorem, 10, 73, 74, 80
Second law of thermodynamics
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Simultaneous
independent — reactions, 310
reactions, 274, 428
Solid
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liquid equilibrium, 255
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Solidification, 141
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Solute
effect of a — on the boiling
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freezing point depression by a —, 345

—, 345,362
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perfect and ideal —s, 337-350
perfect —, 340

real —, 351, 485

Solvent

depression of the freezing point of a —
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elevation of the boiling temperature of
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—, 345,362
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Species in excess
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process, 43, 113
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Helmbholtz energy of formation, 279
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thermodynamic functions of oxygen, Stirling
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and convention I, 486 433
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System
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thermodynamic tables, 293
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action, 308
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temperature, 277 . 7 .
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State
corresponding —s of real gases, 123
effect of the choice of the standard — .
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for an ideal gas, 294 in contact with two heat sources, 32,
207

interaction with environment, 2

equation of —, 11
function, 4, 6, 10, 38
metastable —, 43, 431

invariant —, 148
standard — and convention I for the

irreversible process in a —, 38, 237
open —, 2, 68-73, 136
simple — in statistical

activity coefficient, 354, 486

standard — and convention II for the
activity coefficient, 362, 489

standard —, 277

variable of —, 4, 6

thermodynamics, 388
thermodynamic —, 1
univariant —, 139

Statistical with a gas phase and condensed
mechanics of a gas mixture, 512 phases, 296
mechanics, 25, 377, 511 without chemical reaction, 133-151
models, 379

Temperature

Statistical thermodynamics critical —, 121
agreement of the third law with —, 408 Debye —, 404

Statistics effect of — on chemical equilibria, 321,
Bose-Einstein —, 379, 380 427,432
Fermi-Dirac —, 379, 381, 514 effect of — on the activity coefficient,

Maxwell-Boltzmann —, 379 353
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effect of — on the equilibrium
constant, 319, 427
effect of — on the extent of reaction,
430,432
Einstein —, 402
in statistical thermodynamics, 387, 512
in the canonical ensemble, 399
inversion —, 126, 239
standard state —, 277
Thermal
equilibrium and entropy, 43
equilibrium, 3
expansion coefficient, 6, 7
machines, 55, 207
Thermal reservoir
definition of a —, 4
entropy change of a —, 48, 49, 112, 113,
290
system in contact with one —, 31, 41
system in contact with several —s, 42
Thermodynamic
equilibrium constant, 305
functions in the canonical ensemble,
398, 511, 515
system, 1
Thermodynamic tables
effect of the choice of the standard
state on values in the —, 293
Third Law
implications of the —, 407
of thermodynamics, 406
Transfer
heat —, 28
Transform
Legendre —, 535
Translational
partition function, 392
Triple point
and latent heat, 255
—, 147
Units
SI—, 163
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Univariant
system, 139
Usable
maximum — work, 46
Van der Waals
adiabatic change of a — gas, 169
coefficient, 121
complex, 118
equation of state, 120, 236, 237
forces, 116
Internal energy of a — gas, 156
Van't Hoff’s
equation, 320
Vapor
phase composition of an ideal binary
solution, 464
Vapor pressure
effect of an inert gas on —, 144, 256
effect of temperature on —, 145, 256
of an ideal solution, 340
temperature dependence of —, 255
—, 141, 339
Vaporization
curve, 340, 342, 463, 464
in the presence of a gas, 256
latent heat of —, 347
—, 141
Variable
auxiliary state —, 4, 6
auxiliary —, 65, 205
excess — of mixing, 352, 486
extensive —, 5, 65
intensive —, 5, 65
of mixing for ideal gases, 110
of mixing for real gases, 128
of mixing, 352, 486
of reaction, 273, 276
of state, 5, 6
reduced —s, 122
standard — of formation, 278
standard — of reaction, 276, 411, 412,
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XVI The Bases of Chemical Thermodynamics

Variables mechanical —, 14
characteristic —, 536 notions, 13-20
natural —, 68, 536 other than volume —, 289
Variance sign convention for —, 13
example of the use of —, 329, 331, 332 various expressions for —, 20
of a system, 138
—, 318
Variation

of entropy at 0 K with volume and
temperature, 407
of Gibbs function with temperature, 73
of heat capacities with pressure, 80
of heat capacities with volume, 80
of Helmholtz function with
temperature, 73
Vibrational
characteristic — temperature, 393
partition function, 392
Virial
coefficients, 119, 236
equation, 119, 236
Volume
effect of — on chemical equilibria, 323
molar — of a pure liquid, 339
of mixing, 101, 344
of reaction, 276
partial molar — of a real gas, 128
partial molar — of an ideal gas, 110
partial — of an ideal gas, 110
work due to — change, 47, 181, 299
Water-acetic acid mixture, 226
Water-ethanol mixture, 100, 225
Water-glycerol mixture, 226
Wave function for a particle in a box, 388
Work
and irreversible adiabatic process of an
ideal gas, 183
any form of —, 288
due to volume change, 47, 181, 299
electrical —, 18
in an irreversible process, 205
maximum usable —, 46-47





