Separation Principles
(Thermodynamics)
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Fundamental equations for open
system

aU =TdS -PaV + Y uan,
0H =TaS +VaP +Y wan,
0A = -SdT —PdV + wan,

0G = -SdT +VaP +Y wan,



Partial molar Gibbs free energy
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Partial molar Gibbs energy = chemical potential
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Gibbs/Duhem equation
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Fugacity and Fugacity Coefficient

o fugacity coefficient &, of species

G'=G -G = B’Tln% =RTIng,

« Fundamental residual-property relation
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e Fugacity coefficiente| dH2o|&d 2 residual
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Olg2{ot MAUZEX|Q| Hot= AL 27|t R, EAIL] 4= =
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Liquid-Phase Properties from VLE Data
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Lewis/Randall rule
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Data Reduction

e Margules Al
e VLE dataE 7IEttShk Gibbs 2 Sl 2 LIE}LH.
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Local Composition Model
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Qualitative Behav

VLE
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Figure caption on the previous figure

« Under surface : Saturated vapor state
e Upper surface : Saturated liquid state
« Vapor pressure vs. T curve for species 1
* Vapor pressure vs. T curve for species 2

« Critical locus : the points at which vapor and
Iquid phases in equilibrium become identical

* F:subcooled liquid

* L : bubble point

« W : dew point

* G :superheated vapor
e Line VL : tie line
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The Gamma/Phi Formulation of VLE
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