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Determine the optimum stage location for each feed and the number of theoretical
stages required for the distillation separation shown sbove using the following
equilibrivm data in mole {ractions.

Water (W)/acetic acid (A) at t atm

xw  0.0055 00530 0.250 02060 02970 05100 0.6490 0.8030 09594
yo 0320 01330 02400 03380 04370 06300 07510 08660 0.9725

o

Distillate
98 mole % water

LD =12,

Feed 1, bubble-point liquid

Kamole/ht
# 75
A 2 Tatm

100

Feed 2, 50 mole % vaporized
Kgmolerhe
W 50
A 50

100

Bottoms
95 mole % acetic scid

Determine the number of theoretical st i i
4 theoretical stages required and the optimum stage
m:;.lo:: for Iheu‘kizd a;‘\d liquid side stream for the distillation process Shown
W assuming that methanol (M) and ethanol () form an i it
Antoine equation for vapor pressures, 4 mideal soluion. Use the

Distilate
=120, 96 mole % M
25 mole % vaporized
1
Kgmole/h: e
Mo
E 5
100 Liquid 15 kgmole/hr
T[] sice sream 80 mole % £
—
Bottoms

96 mole % £




