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V, +Vg =10 Liter

3 3
lcm « 46.069 gr _ 58.35ﬂ
0.7895 gr 1 mol mol

Vg, =Volume of 1 mol Ethanol =

3

3
v,, =Volume of 1 mol Water = Lom X 18.0153 gr ~18.0153
lgr 1 mol mol
vV, =n, xv,
Ve = Ng X Vg
Vo = Ng x58.35+n,, x18.0153 = 10000 cm® , e _ 050
Ng +N,

ipa,lo doles g0 J> U
V, =n, xV, =130.95x18.0153 = 2360 cm® = 2.36 Liter Water

Vg =Ng xVg =130.95%58.35 = 7640 cm® = 7.64 Liter Ethanol
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Boil-uprate=............. Litrs/hrs.

Over Composition (Xa) d (Mol Percent Ethanol) =
a)
b)

Average = ........... (Mol Percent Ethanol)

Bottom Composition (Xa) b (Mol Percent Ethanol) =
a)
b)

Average top column temperature = ........ °C

Average bottom column temperature = ........ °C

Average column temperature = ........ °C

(Xa) d=-va, (Xg) d=-y0

(Xa) b =-v, (Xg) b =-,0v

ay =V\EA, @, =V Y0

a, =~[1.168x1.3405 = 1 Yo

(o o)

logl.25

n+l=

=6.2
n=>5.2
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Summary of Theory

To calculate the number of theoretical plates for a given separation at total reflux, Fenske
developed the following formula:

o), (),

+1
log(a, 5 )av

where n - numocr 0l Waeorcucal plales
Xa = mole fraction of more volatile component
Xg = " mole fraction of lcast volatile component
By = average relative volatility

Subscripts D, B indicate distillate and bottom respectively

a, = Ja,a,
The efficiency is given by,

_ Number of theoretical plates X1
"~ Number of actual plates

Knowing the composition of distillate and bottom and the corresponding volatilities, the
column efficiency can be determined.
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Top product composition Bottom product composition

(Vol Percent Methanol) (Vol Percent Water)

Summary of Theory

Since there is no feed, no bottom product or no top product, the liquid flow in the column
is equal to the vapour flow in the column.

V=L

A matt;,rial balance over the M.V.C. (most volatile ;:omponent) gives
V¥a=LXnn °

Since -V =L this éivés

Yn= Xn+1
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