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The Extended UNIQUAC model
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1. Introduction

This document contains the equations necessary to implement the Extended UNIQUAC
thermodynamic model for electrolyte solutions! as an activity coefficient model. Once these
equations are implemented in a computer program, they have to be combined with a gibbs energy
minimization routine in order to perform speciation equilibrium calculations and phase equilibrium
calculations.
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2. Residual part of the UNIQUAC gibbs excess energy
function

r]glee-sli_dual — _Z niqi ln[z ejl//ji j = —Z MOL(| ) i QPAR(| ) ‘11’1TP(| )
i j i

TP(l) = ZHjoi

1
TPI(I) _TP—(I)
0, = 9 _ MOL(J)-QPAR(J)« DENQ = THETA(J)
> noa,

a..
Wi = exp(—?“] =exp(—AKI « TKI) = PSI(J, 1)

a.
_Tl'z—AKI *TKI = LPSI(J,1)

a; = Uy — Uy = Uj +Uj (T —298.15) — u? + uj (T —298.15) | = AKI

a(nggesidual }
RT n.g.
_— =—(; InTP(I)—Z % | TP()
6ni j TP(‘J) 6ni T.Pn

L TP
aTP@J) 0, oWy
-\ 7 — __K . +9 -8
- on, :|T,P,n,- ;(ani Vig T % an,

oY _

on,

59k anql - ng;

=0 — = QPAR(1)+ DENQ (1-THETA(I)) fori =k
on,
(Zn.qj
gﬁk — g —% _ _ _QPAR(I)+ DENQ + THETA(K) fori =k

()

www.phasediagram.dk Page 2 of 12



http://www.phasediagram.dk/

Kaj Thomsen Agqueous solutions, 2004 kaj@phasediagram.dk

FTP(J)} = —QPAR(l)» DENQ
ani T.P.n;
[ZTHETA(K)-PSI(K,J)—THETA(I)-PSI(I,J)—(I—THETA(J))-PSI(I,J)]
=—-QPAR(1)+ DENQ «(TP(J)—-PSI(1,J))
8 ( ngFEesidual J
RT - < MOL(J)*QPAR(J) . ~
e = QPAR(I)(lnTP(I) Z,: P03 DENQ «(TP(J) PSI(I,J))J

T.P.n;

=—QPAR(D| InTP(I) - ZTHETA(J)

T TRQ) (TP(J)—PsI (I,J))J

=-QPAR(1)| InTP(1) = > THETA() + .

j

THETA(J)* PSI(1,J)
TP(J)

THETA(J)* PSI(1,J)
= —QPAR(D| INTP(1) -1+
; TP(J) j

=QPAR(l)- (1 — LNTP(I)=TPT (I )) Re5|dua|

TPT(1) =) THETA(J)+PSI(1,3)=TPI(J)

3. Combinatorial part of the UNIQUAC gibbs excess energy
function
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6. Composition derivatives of residual part of activity
coefficients
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The asterisk on vy signifies the unsymmetric mole fraction activity coefficient. The asterisk is omitted in
the following due to the identity of the temperature derivatives.
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Debye-Huckel contribution to excess enthalpy
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Composition derivatives of Debye-Hiickel contribution to activity
coefficients
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