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Motives

w Molecular association profoundly affects phase behavior and transport
properties of fluid mixtures.

m Supercritical conditions and high pressure systems

= Phase equilibria of polymers

= Phase equilibria of associating mixtures (alcohols, acids)
= Simultaneous representation of VLE and HE

w There have been many attemps to model the association effects on fluid
phase equilibria

w The Statistical Associated-Fluid Theory (SAFT) isbased on the first
— order perturbation theory of Wertheim (1987). —
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The Classes of EOS Modeéls

w Based on Semi-Classical Partition Function

m Cubic Equation of State and Other van-der Waals based EOS

= Radial Distribution Function Approaches
PHCT (1978), PACT (1985)

SAFT (Huang and Radosz, Chapman, 1990)

w Based on Lattice Statistical-mechanical theory
s NLF -EOS proposed by You,Yoo and L ee (1993)

= Hydrogen Boding proposed by Veytzman (1990) + L attice EOS
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Three steps to form chain molecules
and association complexes
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Figure 7-30 Three steps to form chain molecules and association complexes from
hard spheres in the SAFT model.
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-~ SAFT EOS ==

. Huang and Radosz, Chapman (1990) = =

~ : SAFT EOS can be represented as a sum of Helmholtz ener%!'%ﬁf :
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Figure 7-33 Vapor-liquid equilibria at 298 K and 394 K for the system CO,/2-propa-
nol. SAFT calculations were performed with the volume-fraction mixing rule (Huang
and Radosz, 1991).
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Comparison
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Conclusions

The Statistical Associated-Fluid Theory (SAFT) isbased on the first
— order perturbation theory of Wertheim (1987).

The essences of thistheory isthat the Helmholtz energy isgiven by a
sum of expressions to account not only for the effects of repulsion and
dispersion forces but also for association and/or solvation.

The SAFT EOS has been applied successfully to describe
thermodynamic properties and phase behavior of pure fluids and fluid
mixtures containing small, large, non-associating and associating
molecules, including supercritical and near-critical solutions of
polymers.

However, the SAFT EOS cannot be used for liquid-liquid equmbrlum ;
IN agueous systems at normal temperature. '
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