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Entrainment of free air ina slurry eductor
without a washdown hopper introduces bubbles
that limit discharge capability. Washdown on
suction hopper reduces this problem.
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V,, +Vg =10 Liter

3 3

v, =Volumeof 1 mol Ethanol = M, 46:0090r _ g j50m

0.7895 gr 1mol mol

3 3

v,, =Volumeof 1 mol Water = Lem X 1801539 _ 18,0153

lor 1mol mol

V, =n,xV,

Vi = Ng X Vg

V., =Ny x58.35+ n, x18.0153 = 10000 cm’ , e _050
Ng + N,

:("Ub dslre 95 =L
V, =n, xV, =130.95x18.0153= 2360 cnm’ = 2.36 Liter Water

V, =Ny x Vi, =130.95x58.35=7640cnT = 7.64 Liter Ethanol
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Boil-uprate=............. Litres/hr

Over Composition (XA)d (mol percent methanol) =
a)

b)

C)

d)

€)

Average = ........... (mol percent methanol)
Bottom Composition (XA)b (mol percent methanol) =

a)
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Average top column temorature =

Average bottom column temorature = ........ °C

Average column temorature =

Il

(XA)d =0.75 , (XB)d =0.25
(XA)b =0.43 , (XB)b =0.57

a,=1.168 , a,=1.3405
a, =+/1.168x1.3405= 1.25

| (oz) 0%

n+1l=
log1.25

5L = 224100 = 65%
8
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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:

log{(%':']g [%]“]

+1=
log(a,, Jav
whcic n = DUMOCT OF LieOrclical lu.l.kl.';
Xa = mole fraction of more volatile component
Xp = mole fraction of least volatile component
By = average relative volatility
Bind

Subscripts D dicate distillate and bottom respectively

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

. _ Number of theoretical plates
‘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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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 mjc'ltt;,;'ial balance over the M.V.C. (most volatile component) gives
v Yn i L_xrﬁ_-l
Since 'V ='L this gives
¥n= Xn+1
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