
CHAPTER I

INTRODUCTION

In l iq u id - l iq u id  e x tr a c t io n  columns and in  s o l id - l iq u id  
e x tr a c t io n  columns th e  behavior o f  th e  d isp ersed  phase has been  
shown to  be g e n e r a lly  non-uniform  along th e h e ig h t o f  th e  column 
(1 ) .  T his i s  g e n e r a lly  due to  th e  in flu en c e  o f  tu rb u len ce in  th e  
continuous phase, to  g r a v ity  which in flu e n c e s  drop v e l o c i t i e s  in  
a column, and to  th e  in flu en c e  o f  th e  behavior o f  th e  c o a lescen ce  
zone such  a s  th e  r a te  o f  c o a le s c e n c e  (o r  s e t t l i n g )  o f  th e  
d isp ersed  phase p a r t ic le s .

The equ ation  d escr ib in g  th e  behavior o f  drops o f  s i z e  
1 + d l  i s  g iv en  by

d P ( z , l )  a (P (z » l)U d (z ,l ) )  -, Ô P (z ,l)----- --- -----  ะ --------------:-------------- + P- D (z) — -----
ô t  ô z  $ z  ô z

where P ( z , l )  i s  th e  p r o b a b ility  o f  a p o in t a t  l e v e l  z to  belong  
to  a drop o f  d iam eter 1 , and U d (z ,l)  i s  th e  r e a l drop v e lo c i t y  
o f  a drop o f  s i z e  1 a t  p o s it io n  z in  th e  colLonn.

The boundary c o n d itio n s  a t  z = 0 and z = L may be 
exp ressed  as
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where A i s  th e  c r o ss  s e c t io n a l  area  o f  th e  column and 
บct*(l) i s  th e  v e lo c i t y  o f  co a lescen ce  a t  th e  Z = L in te r fa c e .

In  such  a model b ased  on a l i q u i d - l i q u i d  m odel 
d ev e lo p ed  by C asam atta (1 ) th e  d i s p e r s io n  c o e f f i c i e n t  D 
r e p r e s e n ts  d is p e r s io n  in  th e  c o n t in u o u s  p h a se  b u t  t h i s  same 
c o e f f i c i e n t  in f lu e n c e s  th e  d r o p le t s  w ith o u t  th e  n ee d  f o r  a  
sep arate  d isp e r s io n  c o e f f ic ie n t  fo r  th e  d isp ersed  phase.

Thus h old  up w i l l  g e n e r a lly  n ot be r ig o r o u s ly  uniform  
along a column. However i f  th e holdup were to  be made uniform  
throughout th e column by fo r  example rearranging column geometry  
then one can have a uniform ly d isp ersed  phase a lon g  th e  a x is  
lea d in g  to  an optim al r a te  o f  mass tr a n s fe r . T his i s  p o s s ib le  
because rearranging th e  geometry o f  a column changes th e  a x ia l  
d isp e r s io n  c o e f f ic i e n t  o f  th e  continuous phase fo r  each s e c t io n  
o f  colum n. Thus f o r  such  a com puter a id e d  e x t r a c t i o n  colum n  
d esig n  to  be made th ere  i s  a need to  f in d  r e la t io n s h ip s  between  
a x ia l  d isp e r s io n  c o e f f ic i e n t s  in  th e  continuous phase o f  th e  
column o f  in t e r e s t  w ith  r e sp e c t to  in s id e  column geom etry.

The p resen t study aims to  d evelop  a sim ple method to  
measure a x ia l  d isp e r s io n  c o e f f ic i e n t s  in  th e  continuous phase o f  
a d isk  and r in g  p u lsed  column s e c t io n .


	CHAPTER I INTRODUCTION

