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ABSTRACT

The work described in this thesis is intended to extend the
application of "Controlled Cycling'. Controlled cycling involves
on unsteady state operation, in which the two phases flow intermit-
tently, Literature concerning its application to distillation and
liquid-liquid extraction is extensively reviewed. A modified
version of operation in liqﬁid-liqUid extraction of MIBK-Acetic acid-
water system was used in this study.
Experimental runs were conducted with various combinations
of the following variables: Total cycle time, volumetric flow ratio,
combined volumetric flow rate, cyclic period and fraction open. The
overall efficiency and capacity of extraction were found to bhe
reasonably high. The results show a larger interfacial area between
the two liquid phases and a greater driving force, and the overall
results are similar to those obtained by Szabo, Lloy, Cannon and
Speaker (1964), The muin disadvantage of the method used is the

difficulty encountered in the running operation.
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A = Total interfacial surface between phase
B " Slope of egquilibrium line
A = Extraction Factor Slope of Operating Iine
a = Interfacial surface between phases
G = Concentration (lbmoles/cuft)
- £ e ati 1
Cov (GM1+ CMZ)/Z where C refer to total concentration of al

substances present

Gy = (¢ + ci)/z

E = Flow rate of extrect; phase

Ef = Flow rate of freg-solute extract phase

H = Height of column

H'I'UE = Height of transfer units apparent extract phase
HTUR = Height of transfer unit apparent raffinate phase
K = Overall mass/transfer coeffictient

k = Individual film mass transfer coefficient

MW = Molecular | weight

n = Slope of equilibrium line

NTUR = Number of transfer units apparent raffinate phase
NTUE = Number of transfer units apparent extract phase
NS = Rate of transfer of solute

i} = Number of ideal stages

R = Flow rate of raffinate phase

Rf = Flow rate of free-solute raffinate phase

8 = Cpossectional area of column

xw = Concentration (mass fraction) of extract phase
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Concentration (mole fraction) of extract phase
Concentration (mass ratio of solute/non solute) of
extract phuse

Concentration (mass fraction) of raffinate phase
Concentration (mole fraction) of raffinate phase
Concentration (mass ratio of solute/non solute) of
raffinate phase

Density

xi



SUBSCRIPTS

a The level of the top of column

b The level of the bottom of column
ar Average

M Mean

E Extract phase

R Raffinate phase

i interface

o Overall

7 g Free solute

* Equilibrium condition

(1-y;) ==Ej=gs)

(1-y) =
H (=5, 3/ (1=3)
; ; (1uxi) - (1-x)

1= i =
M 1n(1—xi)/(1—x)
(1-y*) = (1-y)

(1=-y) 2
o In(1=-3%)/(1-y)
(1=x*) = (1-x)

(1-x)oM =

In(1-x")/(1=x)
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