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EXCESS VOLUME MODEL OF BINARY LIQUID MIXTURES
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Abstract According to the thermodynamic model of formation of the solutions containing alcohol proposed
in this work, an equation of excess volume was established by adopting the approach to releasing and
charging attractive potential energy between two components. It indicated that the excess volumes of
solutions containing alcohol were mainly dependent on changes of enthalpies caused by the dissociation of
components and cross-association between them and attractive potential energy released or charged in this
model. This equation showed good generality and was not only applicable to the solutions containing
alcohol, but also to the solutions not containing alcohol. Extensive test proved that it could be used to
correlate experimental data of variation of excess volume with composition for all kinds of binary liquid

mixtures satisfactorily.
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Fig. 1 Schematic diagram of formation for solutions containing alcohol
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Table 1 Correlation results of excess volumes for solutions containing alcohol

a

b o

System T/K Jem? + mol ! B Jem? « mol-1 B Jem? + mol ! Ref.
methanol/ethanol 298. 15 9 0. 1420 0. 2562 0. 1296 —0.2092 0. 0000 a
methanol/1-propanol 298.15 9 0. 3335 0.2193 0. 1283 0. 3028 0. 0001 a
methanol/2-butanol 298. 15 9 0.5814 0.1033 0. 1956 0. 3910 0. 0001 a
ethanol/1-butanol 298. 15 9 0. 2065 0. 1929 0. 1533 0. 1779 0. 0001 a
ethanol/nonane 298. 15 9 11. 8826 0.6771 19. 8967 —1. 3055 0.0102 a
1-butanol/cyclohexane 298.15 9 17. 6063 0. 2364 20. 4719 —0. 3948 0.0143 a
1-butanol/heptane 298. 15 9 15. 8127 0.1623 18. 2606 —0. 3229 0. 0078 a
methanol/ethyl acetate 298. 15 10 1. 4176 —0.5322 1. 2905 0. 3193 0. 0026 b
methanol/isopropyl ether 298. 15 11 —0.0685 3.9501 3.3144 0. 2995 0.0119 b
methanol/triethylamine 298. 15 15 —0.4329 0.4274 11. 1031 —0.6913 0.0154 b
methanol/pyridine 298. 15 12 0.6511 —2.5638 2.9336 —0.5522 0. 0097 b
ethanol/nitromethane 298.15 13 2.9713 0. 8037 8.5142 —2.7394 0. 0052 b
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Table 1 (continued)

System T/K N Jems 'amol*' B e ./Jmorl 8 . .amorl Ref.
2-methyl-2-propanol/benzonitrile 303. 15 9 1. 2200 —11.3977 0.6118 —3.6543 0. 0027 c
methanol/propylamine 298.15 12 13. 2540 0. 2505 24.0005 —0. 2809 0. 0029 d
methanol/ N-methylacetamide 303. 15 9 —1.5604 0.3122  0.0102 1. 0769 0. 0040 e
2-methyl-2-propanol// N-methylacetamide 303. 15 10 —0.1611 4.0198  0.0731 1. 0047 0. 0097 e
1-propanol/water 298. 15 10 —0. 9088 0.9111  0.7960 0. 8957 0.0127 f
1-pentanol/methyl isobutyl ketone 298. 15 9 0. 2473 —1.2755  0.4615 0. 1599 0. 0064 g
ethanol/monoethanolamine 303. 15 9 10. 9653 0.2404 17.0391 —0. 3297 0. 0027 h
ethanol/dimethyl sulfoxide 298. 15 11 —0.0953 2.7183  1.1502 0.2742 0. 0083 i
1-propanol/ethylene glycol 298. 15 25 2. 0059 —0.3189  2.3815 0. 3635 0.0019 j
2-pentanol/benzylamine 298. 15 9 —1.2740 —0.2000  0.6541 0. 3345 0.0176 k
ethanol/vinyl acetate 303. 15 9 2. 5551 0. 7040 4. 9582 —2. 0040 0.0017 1
1-propanol/1, 4-dioxane 298. 15 14 1. 3825 —0.3338 0.7350 0.2126 0. 0038 m
methanol/water 298. 15 12 —5. 9500 —0.2470 —1.1373 0. 5730 0.0189 n
2-ethoxyethanol/hexane 298. 15 9 19. 2843 0.1671 21.8459 —0. 3462 0. 0098 o
2-ethoxyethanol/acetonitrile 298. 15 9 3.7642 0.2912  6.0242 —0. 2837 0.0076 o
2-methoxyethanol/tetrachloroethylene 303. 15 9 16. 8210 0.1948 18.5245 —0. 3248 0.0010 p
ethanol/chloroform 298.15 9 1. 3238 —2.9509  1.4871 —0. 2304 0. 0051 q
ethanol/acetonitrile 298. 15 12 2.1793 —0.0570 2.7124 —0.4101 0. 0024 r
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Fig. 2 Excess volumes of ethanol/nonane

mixture at 298. 15 K
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