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@ Inapure substance
@ If thereisthermal equilibrium ® dT =0® T =const.

@ If thereismechanical equilibrium ® dpP=z0® P =const .
N
dg =-s 0F,+v dR,+q g, dn =0
=1

N
P 4 g dn =0® g, =3, PhaseEquilibrium

=1
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@ According to the 2" law of thermodynamics:

G=U-TS+PV ® dG =dU - TdS- SdT +V dP +PdV
dW_, =-dU +T,dS- P,dV ® dW =-dG - SdT +V dP £0

@ The criterion to put the system out of stable condition

dG +SdT -VdP 30
Forconstant T andP ® dG 3 0

G=G(, P, n,., n)®

) . N 1
dG :@Gg dP +%£9 dT +éa£9 dni
gﬂp 4 n n, 8ﬂT 1553 n,.., N, i =1 gﬂni A p on..

......

N
dG; , =V dP-SdT +g mdn,

=1
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_FGo
K gﬂni E,P,njli

N
Equilibrium Criterion (T and P are constant) ® é madn. 20

=1

@ For two components:

mdn,+mdn,=0® m=m
@ If a system is in equilibrium, the chemical potential of each
component at all phases must bethe same,  9%¢= g®=g®
@ Itispossibleto use fugacity instead of Gibbs function.
dG, =RT dInf. =v dR.

® .I: sat. lig. :.I: sat. vap. :.I: sat.
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%

The fugacity of a compressed liquid (or solid) at high pressure may
be calculated by using the fugacity of saturated condition:

dg, =RT dInf, =v dB&
P

J _ P ef o0 .
® Qﬁ.RTd Inf = Qﬁ_v dB. ® RTd lngf—’ﬂ+_ QHV dR
5 |

b RTdIngef

s Y (P- P)

@
This eguation may be used to obtain the compressed liquid fugacity

through the generalized charts.

Since for the solids and liquids at moderate pressure, visvery low

® .I: lig. ».I: sat. and.l: solid ))f sat.
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@ Binary phase equilibrium:

Vap. A+B
X, and x,: molefractionin liquid phase TP~~~ ~
y . andy,: molefraction in gas phase Lig. A+B
Gl =G ® fo =f®
Gla- =G @® f o =f > Eachf =f (T, P, comp. phase)
T.
Ye =1-y, C.P.B
X, =1- X, CPA
P

Yi



Ad. Thermodynamics Phase Equil. of 2 Substances...

0.1
M Pa

P =0.
c;7A //j;jB
TPA TPB |
77K 90.2 K

1 MPa
Yy, @dye,

Xy, and X,

1 Malsudde o

T=77TK

Superheated

Vapor Li
2-Phase

0 Moe%oO, 1

Dr. M. H. Saidi

GasN,,0O,

2 NN
Lig. N ,,0,

T =90.2K



