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Row of  outlet holes for separate multi-
phase fl ow in  reac tion  c han n els

G as/liq uid  U V -L IG A  c on tac tin g  un it    

M ic ro B ub b le C olumn

Principle

T h e  M ic r o  B u b b le  C o lo u m n  p e r fo r m s

d is p e r s e -ty p e  g a s /liq u id  c o n ta c tin g , 

s im ila r  to  its  m a c r o s c o p ic  a n a lo g u e . 

T h e  fl o w  p a tte r n s , h o w e v e r, r e s e m b le  

th o s e  o f fl o w  in  s m a ll-c h a n n e l m o n o -

lith s , s u c h  a s  s lu g , a n n u la r  o r  s p r a y  

fl o w , w h e r e a s  th e  b u b b ly  fl o w  k n o w n  

fo r  b u b b le  c o lu m n s  is  fo u n d  o n ly  in  

s m a ll r e g io n  o f s ta b ility .

T h e  M ic r o  B u b b le  C o lu m n  is  a  g a s /liq -

u id  c o n ta c tin g  d e v ic e  fo r  v e r y  r a p id  r e -

a c tio n s , ty p ic a lly  in  th e  o r d e r  o f o n e  

s e c o n d  a n d  b e lo w . T h e  s tr e n g th  o f 

th is  d e v ic e  is  th e  p o s s ib ility  to  s w itc h

b e tw e e n  a ll th e s e  d is tin c t fl o w  p a t-

te r n s , b y  v ir tu e  o f c h a n g in g  g a s  a n d

liq u id  s u p e r fi c ia l v e lo c itie s . T h e  in fo r-

m a tio n  to  d o  s o  h a s  b e e n  th o r o u g h ly  

d o c u m e n te d  in  fl o w -p a tte r n  m a p s  o f 

v a r io u s  ty p e s  s u c h  a s  B a k e r  c h a r ts . In  

th e  tw o  m o s t p r o m in e n t fl o w  p a tte r n s , 

th e  s lu g  a n d  a n n u la r  o n e s , m a s s  tr a n s -

fe r  fr o m  g a s e o u s  to  liq u id  p h a s e  is  

s tr o n g ly  e n h a n c e d  v ia  u s in g  v e r y  th in  

(~  5 0 µ m ) liq u id  fi lm s .

T h e  M ic r o  B u b b le  C o lu m n  h a s  a n  in -

s p e c tio n  w in d o w  fo r  m o n ito r in g  fl o w

p a tte r n s . A n  in te g r a te d  h e a t e x c h a n g e r

s e r v e s  fo r  p r o p e r  te m p e r a tu r e  c o n tr o l.

T h e  m ix in g  d e v ic e  is  m a d e  v ia  U V  lith o -

g r a p h y /e le c tr o fo r m in g  w ith  g a s  fe e d  

c h a n n e ls ’ d im e n s io n s  d o w n  to  3  µ m  

to  a c h ie v e  e q u ip a r tia l g a s  d is tr ib u tio n  

w ith in  th e  p a r a lle l c h a n n e ls .

T h e  h ig h  m a s s  a n d  h e a t tr a n s fe r  o f th e  

M ic r o  B u b b le  C o lu m n  w e r e  o u tlin e d  

b y  p e r fo r m in g  d ir e c t fl u o r in a tio n  o f 

to lu e n e  w ith  e le m e n ta l fl u o r in e . T h is

s o  fa r  u n c o n tr o lla b le  a n d  h ig h ly  e x p lo -

s iv e  r e a c tio n  c o u ld  b e  m a n a g e d  u n d e r  

s a fe  c o n d itio n s  a n d  w ith  c o n tr o l o v e r  

r e a c tio n  m e c h a n is m . V ia  a n  e le c tr o -

p h ilic  p a th w a y , a  y ie ld  o f 2 0%  o f o - 

a n d  p -m o n o -fl u o r in a te d  is o m e r s  w a s  

a c h ie v e d . F u n d a m e n ta l s tu d ie s  o n  

m a s s  tr a n s p o r t w e r e  c a r r ie d  o u t u s in g

th e  c a r b o n  d io x id e  c o n v e r s io n  in  a lk a -

lin e  m e d ia . It tu r n e d  o u t th a t h ig h e r  

s p a c e -tim e  y ie ld s  a r e  a c h ie v a b le  th a n  

in  c o n v e n tio n a l p a c k e d  c o lu m n s .
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Principle of gas/liquid fl ow s in M B C D isassem b led M icro B ub b le C olum n M B C

Operating Conditions 

 T e m p e r a tu r e  (° C ) 18 0

 P r e s s u r e  s ta b ility  (b a r ) 3 0
   
 F lo w r a te  (m l/h ) 5  –  10 0

 R e s id e n c e  tim e  (s )  0 .14  –  0 .5 6

 L iq u id  fi lm  th ic k n e s s  (µ m ) 3 0  –  7 0

 L e a k a g e  C la s s   L 0 .0 1
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T ech nical D ata

 N a m e  M ic r o  B u b b le  C o lu m n

 O r d e r  n u m b e r  M B C

 S iz e  (L  x  B  x  H ) 9 5  x  5 0  x  3 6

 C o n n e c to r s  (In le t/O u tle t) 1/8 ˝  / 1/8 ˝  

 M a te r ia l 1.4 5 7 1 fo r  h o u s in g  a n d  r e a c tio n  p la te
  N ic k e l (L IG A ) fo r  m ic r o  d is p e r s io n  u n it
  C o p p e r  fo r  c o o lin g  p la te
  B o r o fl o a t g la s s  fo r  in s p e c tio n  g la s s

 S iz e  o f m ic r o  d is p e r s io n   7  x  2 0  x  60 0  fo r  g a s  (64  c h a n n e ls )
 u n it (µ m ) 2 0  x  2 0  x  60 0  fo r  liq u id  (64  c h a n n e ls )

 S iz e  o f r e a c tio n  c h a n n e l W id th : 2 0 0  µ m
 p la te   D e p th : 7 0  µ m
  L e n g th : 60 .5  m m

 S iz e  o f c o o lin g  c h a n n e ls  (m m )  W id th : 3
  D e p th : 0 .5
  L e n g th : 4 0


