Chapter 14

TOPICSIN PHASE EQUILIBRIA

14.1 Equilibrium and Sability
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Stahility of binary system
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Figure 14.1: Gibbs energy change of mixing. Curve I, complete miscibility; curve II, two
phases exist between a and b.
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14.2 Liquid/Liquid Equilibria (LLE)
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Figure 14.3: (a) A vs. T; (b) Solubility diagram for a binary system described by
G®/RT = Ax1xs with A = —975/T + 22.4 — 3InT. (H¥ changes sign.)
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Figure 14.4: (a.) A vs. T; (b) Solubility diagram for a binary system described by
GE/RT = Aziza with A = —540/T +21.1 — 3InT. (HF is positive.)
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Figure 14.5: (a) A vs. T; (b) Solubility diagram for a binary system described by
G®/RT = Azizz with A = —1,500/T + 239 - 3InT. (H” is negative.) =~

0o ob obob 00O 1440 0O0OOODO.0 OO0 uUCcsTO OO0 O 0OboOo oboo
o0 b0 o0 bo0.000 0bo oo 1450 0obooo.

0obd 144 000 141 000 000 OOOOOO OO0 OoO0oOoon
gooobb gooboo.



g 144

00 1430 (A)OO OD0O0OO
dZ(GE/RT)_dZ(Axlxz)_
o
ooooonOo oOog
1
X X,
00 000O0o.0o00 boob 400@ OO0 OO 10 20 OO0 os5000). 000
A<2 0 0O O0O0O0O OO0 O0O0O0 OO0 OO0 A>20 0O 0000 OO0O0O OoOdg

ogboo oo o oo.

—2A

2A<

g 145
00 OU00O00O00O OO0 ODOobOOob00O booo Doo. wilson OO DODOO DOO
gooo.

GE
ﬁ ==X In(x1 + X2A12) =% ln(Xz + X1A21) (11.16)
000 0 (4790 OO0 O OO 10 DOO
dinGor) _
dx,

0O 000 wilson OO0O0OO OO 10 OO0 DOOOOO OO0 O OO bDoboo oo
oo oogd.

din(x,7,) _ X, A%, N A% 20
2 2
dx, X (X +XA5)° (X +XA,)

00 00 10 20 OO0 OOOO0O OO OO0 Oogoo obooogoobo oo oboo god.

000 wilson OO OO0ODOOO OOOO OoOO.

14.3 Vapor / Liquid / Liquid Equilibrium(VLLE)
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Figure 14.8: Tzy diagram at constant P for a binary system exhibiting VLLE.

Cooling of vapor at constant pressure
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Txy diagram for several pressures
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Figure 14.7: Tzy diagram for several pressures.
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Pxy diagram at constant T for two partially miscible liguids
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Figure 14.8: Pzy diagram at constant T for two partially miscible liquids.

The calculation of the compositions of the vapor and liquid phases in equilibrium for
partially miscible systems
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The Assumption of complete immiscibility
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Figure 14.11: T'zy diagram for a binary system of immiscible liquids.
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Figure 14.12: Pzy diagram for a binary system of immiscible Hquids.



