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Adiabatic calorimeter, 278, 295
Aqueous solutions, 49, 173, 232, 372, 381, 386
water + alcohol, 372, 386-390
water + hydrocarbon, 50, 381
water + salt, 50-53, 173, 386, 392429, 485
Apparent molar volume, 190-205
water + hydrocarbon, 190-205
light water + heavy water, 190
Apparent molar thermal conductivity, 615
Binodal, 293
Compressibility factor, 82, 101, 108, 167, 173-179, 229, 262
Correlations, 12-48
saturation density, 12-27
vapor pressure, 28—48
thermal conductivity, 549-564

critical parameters, 123-151
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Correlation function integrals, 218-231
direct correlation function integrals, 218, 219
total correlation function integrals, 218
correlation function, 218
Corresponding states (law) principle, 101, 109
Constant-volume piezometer, 151-153
Critical amplitudes, 249, 252-254, 370, 380
light water, 253, 254, 258
heavy water, 253-255
Critical exponents, 86, 87, 99, 249-255
pure fluids, 86, 249-251, 364
fluid mixtures, 103, 255, 380, 383, 385
effective critical exponents, 257, 258
classical exponents, 204
non-classical (scaling), 206
Critical lines, 109, 126, 1229
light water + heavy water, 126, 127, 1229
water + salt (NaCl, KCl, CaCl,, NaOH), 138, 1229
water + alcohol (methanol, ethanol), 136, 137, 1229
water + hydrocarbon (n-alkane, benzene, toluene), 128-138, 1229
Critical point, 109
pure fluids (light and heavy water, n-alkanes, toluene, alcohols), 110-125

mixtures (water + hydrocarbons, water + salt, water + alcohol), 109, 126,
130-137, 147-149

methods of measurements, 109, 110
Crossover equation of state, 84, 98

light water, 84, 87, 88

heavy water, 84, 87, 88

toluene, 87

light water+heavy water, 103, 484

water + n-hexane, 98

water + toluene, 98

water + NaCl, 98

six-term Landau expansion, 88, 102
Crossover function, 86, 89, 258
Density (PVTx relationship), 1, 49, 55, 621

light water, 1-4, 155-157, 631
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heavy water, 1-4, 155-158
light water + heavy water, 186-189, 631
hydrocarbons (n-alkanes, benzene, toluene), 4-8, 155-167, 622-630
alcohols (methanol), 2, 166, 167, 630, 631
water + n-alkane (n-pentane, n-hexane, n-heptane, n-octane), 173, 174, 633-660
water + benzene, 660-665
water + salt, 50
water + toluene, 179, 180-183, 665, 666
water + methnol, 667-680
methods of measurements, 151-155
Dilute mixtures, 209-217
thermodynamic properties, 215, 217
structural properties, 215, 229
Equation of state, 76
Carnahan-Starling-type, 96
classical Pitzer-type, 105, 484
crossover-type, 84, 98, 101, 102, 431
pure fluids, 76
fluids mixtures, 92
quasi-chemical group-contribution hole model, 97
perturbation type, 92
modified Soave-Redlich—-Kwong (MSRK), 95
fundamental equation of state, 70, 76, 237, 431
light water, 76
heavy water, 76
scaling-type, 83
parametric crossover, 98, 104
Entropy, 248
Enthalpy, 247, 248
Excess molar volume, 50, 190-197
Excess enthalpy, 50
Gibbs function, 109
Ginzburg parameter, 86, 249, 257, 258
Fisher renormalization, 256-8, 380
Fundamental equation of state, 76, 441
light water (IAPWS-95 Formulation), 90, 450
heavy water (IAPWS-85 Formulation), 91, 450
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hydrocarbons, 76

Helmbholtz energy, 77, 81-88, 90-99, 107-110, 235, 432
high-temperature high-pressure adiabatic calorimeter, 278
isobaric heat capacity, 84, 100, 234, 237, 247
isochoric heat capacity, 84, 100, 232
aqueous solutions, 232, 371, 372, 381, 485
asymptotic and nonasymptotic scaling properties, 248, 249, 252
basic thermodynamic relations, 235-237, 247, 248
coexistence curve, 234, 307, 336, 350, 360, 363, 378, 482
extrema loci, 429, 432-439
jump, 236, 290, 309, 310, 338, 352, 427, 470
ideal gas, 262, 432-434
one-phase, 234, 242, 245, 308, 311, 323, 324
two-phase, 236, 242-246, 309, 324
light water, 249-352, 683-718
heavy water, 299-352, 718-748
hydrocarbons (n-alkanes, toluene), 342, 353, 356, 748-791
light water + heavy water, 342, 371-380, 807, 819-824

alcohols (methanol, ethanol, propanol, isopropanol, octanol, heptanol), 342, 353,
365-371

water + alcohol (methanol, ethanol, propanol) 353, 386-391, 813-815, 897-904
water + n-alkane (hexane, heptane), 381-383, 811, 890-897

water + salt (NaCl, KCI, NaOH, KOH, KNO3, Na,SO4, Na,CO3), 386, 392—
429, 807-811, 825-889

methods of measurements, 275
Isomorphism, 99, 103, 104, 255, 256
Isothermal compressibility, 218, 248
Joule-Thomson coefficient, 275
Krichevskii parameter, 215, 218, 220, 224, 256

light water + heavy water, 220

water + alcohol (methanol, ethanol), 220

water + toluene, 220

water + salt (NaCl, KCl, NaOH, KOH, KNOj3, NaySO4, NayCO3), 220
Krichevskii function, 218
Metastable phase, 293
Molar volumes, 190, 206

Multiparametric equation of state, 81, 431



Benedict—-Webb—Rubin-type, 79
Beattie-Bridgeman-type, 83
Tait-type, 78
nonanalytic-type, 77
Bender-type, 80
virial-type, 82, 433
Parallel-plate method, 541, 544
Partial molar volumes, 190-212
infinite dilution, 209-215, 218
Piezometer, 152, 153
Phase diagrams, 49, 55-57, 69, 71, 381, 410
water + n-alkane (n-pentane, n-hexane, n-heptane), 55-57, 69-76
water + benzene, 70, 134
water + toluene, 134
water + salt, 410412
Phase transition temperatures, 289, 381, 410413
liquid-liquid, 55, 70, 135, 381
liquid—vapor, 70, 135, 381, 383
liquid-liquid—gas, 70, 381-383, 417
liquid-liquid—solid, 413, 417, 427
liquid—gas—solid, 381, 411-413, 417
Quasistatic-termograms technique, 110, 122, 289
Radiation heat transfer, 546
Rayleigh number, 546
Rectilinear diameter, 110
Renormalization, 103, 255, 380-385
Saturated liquid density, 9, 53—69
light water, 9-12, 342
heavy water, 9, 10, 342
hydrocarbons, 16, 17, 22, 342
methanol, 16, 342
light water + heavy water, 53, 54
water + hydrocarbon, 69
water + salt, 59-69
Saturated vapor density, 9, 59
correlations, 12-28
light water, 9, 10, 19, 1019
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heavy water, 9, 10, 1053
hydrocarbons, 16
methanol, 10, 22, 23
light water + heavy water, 53, 54
water+hydrocarbon, 53
water + salt (NaCl, KCl, NaOH, KNOj3, NaySOy4, NayCO3), 59-69
Second temperature derivatives, 236, 238, 815
Vapor-pressure curve, 236-244, 815
Chemical potential, 236, 244, 246
Singularity, 89
coexistence curve diameter, 110, 258261
isochoric heat capacity, 91, 249, 257, 364, 430
isothermal compressibility, 202, 225
second temperature derivatives of vapor-pressure curve, 243, 244-246
second temperature derivatives of chemical potential, 243-246, 259
partial molar volume at infinite dilution, 202-215
Spinodal, 293
Speed of sound, 100, 234, 237, 248
Supercritical fluids, 2, 49, 92, 191, 232, 324, 328, 358, 438, 469, 481, 496, 621
aqueous solutions, 49, 92, 171, 191, 232
Supercritical water oxidation, 407
Thermodynamic properties, 247, 248
supercritical fluids, 1055, 1068,
supercritical fluid mixtures, 49, 1097
saturated fluids, 247, 1019
saturated fluid mixtures, 1084, 1091
light water + heavy water, 102, 1084
Thermal conductivity, 490, 963
correlation and prediction, 549-587
IAPWS-83 formulation, 551
light water, 490-511, 963-966
methods of measurements, 541
heavy water, 490-511, 966-970

water + salt (NaCl, KCI, LiCl, MgCl,, CaCl,, CdCl,, CoCl,, SrCl,, ZnCl,, Nal,
KI, Cal,, Balp, Znl,, KBr, LiBr, CdBry, K,COj3, MgSOy, ZnSOy,
Sr(NO3),), 512, 970

pressure coefficient, 548, 564



temperature coefficient, 564
maximum, 562-564
Upper critical end point, 57, 58, 71, 381, 383, 426, 429
water + n-hexane, 55, 58
water + n-pentane, 71
water + NapySQOy4, 426
water + NapyCO3, 429
Vapor pressure, 69-72
correlations, 28-48
light water, 28-—6
heavy water, 28-36
hydrocarbons (n-alkanes, toluene, benzene), 3648
methanol, 36
water + hydrocarbon, 69
water + salt (NaCl, KCl, NaOH, KNOj3, NaySOy4, NayCO3), 71, 72
Vapor-liquid distribution function, 221-224
Virial coefficients, 262-275
light water, 264, 267-272
n-alkanes (n-pentane, n-hexane, n-heptane, n-octane), 266-272
second heat capacity virial coefficients, 266
third heat capacity virial coefficients, 266

Yang-Yang anomaly, 259
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