Chapter 12 Practice Problems

(P12.1)

Short-cut VP eqn
Tc(K)

1)
acrolein 506
(2)water 647.3
Antoine A
(2)water 8.07131
T= 325.55
T= 52.4

vapor pressures
1)
2

Calc gamma using azeotrope data, Antoine for water

(@)

Pc(MPa) w MW
5.16 0.33 56.06
22.12 0.344 18.02
B C
1730.63 233.426
K
C
Psat
(mmHg) Psat (MPa)

103.8657691

0.098287 shortcut
0.017595 shortcut

0.013848

gamma(1) = P/Psat(1) w X
gamma(l) 1.017432 0.974 0.923323
gamma(2) 7.221452 0.026 0.076677
X gamma In(gamma) Aij
1]0.923323 | 1.017432065 | 0.017282 | 1.905464
2 | 0.076677 | 7.221452158 | 1.977056 | 2.415166
x1 X2 gl g2 Psat.1 Psat.2 P(MPa)
0.1 0.9 | 5.006280904 | 1.015812 | 0.098287 | 0.017595 | 0.065291
0.3 0.7 | 2.898407803 | 1.166734 | 0.098287 | 0.017595 | 0.099833
0.5 0.5 | 1.813735923 | 1.599573 | 0.098287 | 0.017595 | 0.103205
Repeat using shortcut Psat for water also:
Calc gamma using azeotrope data, shortcut Psat for water
gamma(l) = P/Psat(1) w X
gamma(l) 1.017432 0.974 0.923323
gamma(2)  5.68342 0.026 0.076677
X gamma In(gamma) Aijj
11]0.923323 | 1.017432 | 0.017282 | 1.51066
2 [ 0.076677 | 5.68342 | 1.737553 | 2.178683
x1 X2 gl g2 Psat.1 Psat.2 P(MPa)
0.1 0.9 | 3.677636 1.01121 | 0.098287 | 0.017595 | 0.052159
0.3 0.7 | 2.454185 | 1.121133 | 0.098287 | 0.017595 | 0.086173
0.5 0.5 | 1.693527 | 1.440922 | 0.098287 | 0.017595 | 0.095902
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