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1- Calculate relative volatility as table below: VYD o pos
anioz =[y(1-x)/x(1 — y X Ter
v
----- 0 0
2.95 0.215 0.0848
2.73 0.390 0.1897
2.64 0.533 0.3020
2.67 0.661 0.4220
2.71 0.774 0.5580
2.82 0.875 0.7130
2.88 0.960 0.8930
----- 1 L
Comparison among different relative volatilities shows that difference is not high and consequently this
couple can be considered ideal.
Suppose vapor pressure be 1 bar, from Antoine equations normal boiling point for oxygen and nitrogen
are:
90K and 77.5K, Thus, nitrogen is light component.
From vapor pressure relation for nitrogen at x =y = 1 fot T = -178C = 95K. Thus, Bg, =P =5.5 bar
Draw the relation y versus x and calculate minimum number of ideal plates by graphical method
Typ=-178°C  and  Thowem = -163°C
VYD oy Y Sa-Ve Jas Y
Use the figure and read horizontal axis
Y o p0d VW kad V s aslin -y

Basis: G = 100kmol/hr gas in

NH; in by gas = 10kmol/hr , Dry air in gas = 90kmol/hr , NH out by gas = 10 — (0.99)(10) = 0.1 kmol/hr
By McCabe assumption L and G are constants across the separator , L = G/1.5 = 66.67 kmol/hr
NH; percentage in gas out = 0.1/90.1 =0.11% = 0.0011

NH; percentage in water in=0 , NH percentage in water out = 9.9/66.67 = 14.85% = 0.1485

By points (0,0.0011) and (0.1485,10), operating line is drown with equilibrium curve and number of stages can
be calculated graphically.
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Feed is 30% liquid, 70% vapor.
f=0.70
Slope of feed line:

o L BN

£ 070
From x-y diagram, the coordinates of the intersection of the feed
line with the equilibrium line are:

yo=0284, x=017]

Ihe dugram shows that Eq.( 20 470 for mininmum reffux ratio may
be wsed.

X,y 0780 =0284

- 439
Y=2' 02M-01T

R.=

AT twice the minirmum
Kp=2x439-878

Shope vl reclilyving line = 573 / 9.78 = 0,898
D stripping line from point (0001, 0.07) and the intersecion ol
e poctilly g ared food Niwes. Dvaw the effective souilibrium lnc
using Eq.521.72] using fu = 0.70.
From the disgram

{a] Mumber of sctual plates above feed plate = 235,
Mumber of acvog] plates in siripping secton = A
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