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i |. Behavior of Excess Properties

B 1. Excess Gibbs energy, Excess enthalpy, Excess
entropy are related by
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Definitions of Regions on the

i 9 vs. h Diagram

For convenience,
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S=s"/R 4=
E=c, /IR —
e MBSO BASAHD AN F)|ISS Bt A

Thermodynamics and properties



Definitions of Regions(1—VI)

m Definitions of Regions on the Q vs. h Diagram
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Trends for equimolar mixtures
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I[I. Wohl's Expansion for the
i Excess Gibbs Energy

B Wohl's Expansion

E
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i Bl \Wohl's Expansion

® Margules Equation
Iny,=AX.+B'X; +C'X;

Iny, = (A'+g B'+2C')x° — (B'+§C')xf +C'x!
© Scatchard-Hamer Equation
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[11. Wilson, NRTL,
and UNIQUAC Equations

(1) Wilson Equation
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(2) NRTL Equation
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Wilson Equationdt NRTL Equation®| H| 1!
[ system : ethanol(1) / water(2) |]
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i Wilson Equationidt NRTL Equation®| H| 1!

Error (P/mmHg)
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i Wilson Equationidt NRTL Equation®! H| 1l

Excess property
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i Wilson Equationidt NRTL Equation®! H| 1l

energy change of mixing

400.00

200.00 r

0.00
0.

)\i
—-200.00
\ / —— delta H
—=—delta G

-400.00
delta S

0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 /)0

-600.00

-800.00 [

—1000.00 e ——

—1200.00

Thermodynamics and properties



(3) UNIQUAC Equation

* 24 2324 | partial miscible mixtureOlA & 2
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i | The definitions of parameters ]

o = Xh o, = X1,

XL+ X0 X I+ X0
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0, = X500,
+ X 0, =

A X0+ X0,
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7, = eXp(— R_|1_2) = exp(- %) Ty = eXp(— R'Iél) = exp(— %)
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UNIQUAC Equation
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[ Meritsof UNIQUAC Equation ] ... @ (relative) smplicity
® only two gjustable parameter
© wide range of applicability
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& 11] Activity models

Equations of State

binson property package oplions PR.Sour PR, PRSVEI LI L
{ediich—Kwong eqguation of state option£ SRK. Sour SRK, KD, ZJ& L

Activity Models

Application Margules van Laar Wilson NRTL UNIQUAC
Binary Hystems A A A A A

component

LA LA A A A

ZGOlODIC Systemns A Il A [ A A A

A A N/A A P

1HON
\pptication
nable

% @ @& ¢ %

ed Application

Thermodynamics and properties



