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Molecular thermodynamics for solubility of gas in binary liquid
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Abstract: A molecular—thermodynamic theory has been developed for predicting the solubility of a sparingly
soluble gas in a complex binary liquid mixture at 0.101325 MPa. The binary liquid mixtures contain associating and
solvating components whose molecules form weak chemical compounds. The Gibbs energy for the mixing process is
the sum of three isothermal steps. The partial molar excess Gibbs energy of the solute is represented by two
contributions, chemical and physical. When experimental uncertainties are taken into account, the predicted
solubility of nitrogen in the binary solvent is in good agreement with previously published experimental solubility

data.
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Fig.2 Experimental and calculated solubility of nitrogen in acetone—chloroform mixtures

a— LIRS b—IH A, 5 R AR A AR e — I RHEL A5 IR 4R 2 1
®1 HERARZSERASG)ERA ()R ) BREYWHHNHERBES XTHERE

Table 1 Parameters of model for calculating solubility of nitrogen (3) in mixtures of acetone (1) and chloroform (2)

JHRARAY K, K, K, a/(J-em™) ay,/(J-em™) ap/(Jem™)  x (KRN 2/%

(3] 0.083 1.80 0.054 102.8 108.4 9.0 6.08

aetEH 0.083 1.80 0.16 102.8 104.4 6.5 5.45

a5 1EM 0.16 1.80 0.16 100.1 104.4 53 474
TaAAEH 0 1.30 0 106.8 111 5.0 8.29
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Fig.3 Experimental and calculated solubility of nitrogen in acetone—chloroform mixtures considering uncertainty for
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Fig.4 Parameters K,,and a,, fitted from experimental vapor-liquid equilibrium data of Ref.[30]
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