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1. Introduction

e Activity Coefficient Model

+ An inconsistency when electrostatic terms ar
properly superimposed on convential Gi

Cardoso and O’ Connell(1987)

+ The systems containing supe
high pressures

* Not possible to sele

supercritical cor
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e Equation of State(Helmholtz energy framework

¢ To calculate the fugacity(of chemical pc
each species in each phase

¢ To be successful for nonele

¢ The problem isto ¢
static effectsir
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2. Review on Electrolyte Equation of States

e Raatschen’s model (1987)

¢ Debye-Huckel, Born and Pitzer term for ionic
contributions

¢ Not to bein aform suitable for extension
containing supercritical gases

e Copeman and Stein(1987)
¢ To use MSA mode! to descri
+ To be limited to pressure
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e Jin and Donohue(1988, 1991)

+ PACT model for short-range molecule-molec
Interactions

+ The perturbation expansion for long
Coulombic interactions

+ Adjustable parameter
* One parameter for each

¢ To apply the s
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e Harvey and Prausnitz(1989)
o A=A +AA" +AA"

- A isthe® nonelectrolyte” contribution fron
Henderson perturbation theroy.

- AA" istheion-charging contributic
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e Harvey and Prausnitz(1989) (11)
« AA" accounts for charge-charge interaction
(2I)°(1+1.50,,.I")
C 127N,p

AA”I L

— To approximate the Blum's M
of state calculations

¢ Binary parameter( k..
» Tocondder thes
* TO correct tr
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e Harvey and Prausnitz(1989) (Result)
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Figure 2. Salting-out of carbon dioxide by sodium chlo- Figure 4. Salting-out of nitrogen by sodium chloride at
ride at 150°C. 102.5°C.
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e Harvey and Prausnitz(1989) (Discussion)
¢ The MSA isthe lowest-order term In series

¢ Theion/water interaction 1S not describec
at high salt concentrations

¢ The salt/water and salt/gas bine
be dependent on temperatur :
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e Aasberg-Petersen et al(1991)

¢ Ing =Ing™=+Iny™
¢ The EOS part (Cubic EQS) is evaluate
the salt-free mole fractions.

+ Activity coefficients are calc
Huckel model.(Macedo e
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e Aasberg-Petersen et al(1991)(Result)
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Figure 3. Experimental and calculated pressures versus salt free

mole fractions of CH, in water and aqueous mixtures of NaCl using

the HP EOS and the model presented in this work; T = 375 K.
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Figure 5. Experimental and caiculated pressures versus salt free
mole fractions of CO, in water and aqueous mixtures of CaCl,; T' =

394 K.
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e Furst and Renon(1993)(Theory)
EAC IR IR R
o (5, ), et

* Repulsive forces(RF)
forces term(SR1)
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e Furst and Renon(Theory)

a-a’ | _ X X W, Nz < %0,
% [ RT LZ‘ ;.Zv(l—fs) =7 Zk: vk

A short-range term specific to interacti

10NiC SPecies
. a-a’) _ o 3 X Z°T A v
RT ). 47 41+To 3N

« where the shielding s

AT? =055RNZﬁ
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e Furst and Renon(Theory)
¢ lonic parameters(b, o, ,\W, )

[6n
Y 0'.23—
| N7z

* b=40)+4, b=4fo

° W, =4o+4,
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e Furst and Renon(1997)

+ Apply to the nonagqueous solvent-salt syster

+ Predict the vapor pressures and the me
activity coefficients

e Zuo and Renon(1998)
¢ Apply to the calculatic
activity coefficients
system
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Fig. 3. Representation of equilibrium vapor pressure for ethanol—LiCl system at 298.15 K.
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Fig. 4. Representation of equilibrium vapor pressure for methanol-LiCl system at 298.15 K.
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e Zuo et a(FPE, 2000)

¢ Extension to mixed solvent halide electro
systems

e Zuo et a(Energy and Fuels, 20C

+ Represent hydrate phase equi
solutions of methanol
Furst and Renon mox
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Fig. 5. Mean activity coefficients of NaBr in water—ethanol mixtures at 298.15 K.
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Fig. 8. Vapor-liquid composition diagram for the methanol-1-propanol-CaCl, system at 298.15 K.
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Figure 1. Hydrate formation conditions of HS in aqueous
electrolyte solutions (experimental data: Bishnoi et al.?).
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Figure 2. Hydrate formation conditions of synthetic natural
gas in aqueous electrolyte solutions (experimental data: Mei

et al.%).
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