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D I.\hfm‘f-e}rl. .l’nwmmiun'-'_ (1) Mo waler 15 vaporized. (2) Ko air dissolves in the wister, Yhe o y0i
(3] Mo acetone 15 in the entering water, Basis: 100 kgmolelhr of entering gas.

Conditins a1 column Bottom:
Acetone i gas — 15 kgmole/hr
Alr in gas = BS kgmoleihr
Yo = 1585 = 0.1 76 male acetone/mole air
Conditions a1 column top:
Acetone in gas = {0.05K15) = 0.75 kgmole/hr
Air in gas = 8500 kgmalefhr
¥y = 75/85 = 000882 mole acetone/mole air

Converting the equilibrium dats to mole ratios we have

Equllibrium Curve Data (P = 101 kPaj

x ¥ ¥
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Intersection of the operating line with Yy = (L1746 occurs at Xy = 0,126,

Theoretical stages = §,7, where, for convenience, stage numbering in Fig.  is down
from the top,
Actual plates = 8,7/0.30 = 2,

|
o 03 YA N fad f e alie ¥
YA a,m' _f
From data of methanol - water pair
1/(y-x) y X

3.13 0.42 0.1

2.6 0.58 0.2

2.7 0.67 0.3

3.0 0.73 0.4

,\"
nn /n,= j(l I(y—x)dx=A

R
A is calculated graphically as: A=~ 0.8, Then n/nyg=1/2.25=444% ; Basis = g= 100 mol ,
Thus: n; = 44.4 mol

Mass balance on Methanol: mxy —nix;=yD | D =ny-n= 100 - 44.4 = 65.6 mol
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5- We plot operating line and by McCabe method, theoretical number of stage is 3 and slope is R/E = 1.62. YA o y0i
Then, R= 162kg/h
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