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FALLING F ILM MICRO REACTOR

FFMR

Falling Film Micro Reactor

T h ermograp h ic monitoring: Initial w etting fl ow

P r in c ip le

T h e  F a llin g  F ilm  M ic r o  R e a c to r  u tiliz e s  a  m u ltitu d e  o f th in  

fa llin g  fi lm s  th a t m o v e  b y  g r a v ity  fo r c e  fo r  ty p ic a l r e s id e n c e

tim e s  o f s e c o n d s  u p  to  a b o u t o n e  m in u te . Its  u n iq u e  p r o p e r-

tie s  a r e  th e  s p e c ifi c  in te r fa c e  o f 20 ,0 0 0  m
2
/m

3
 a n d  th e  g o o d  

te m p e r a tu r e  c o n tr o l b y  a n  in te g r a te d  h e a t e x c h a n g e r. S u c h  

h ig h  m a s s  a n d  h e a t tr a n s fe r  w e r e  a c h ie v e d  p e r fo r m in g  d i-

r 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  in  th is  

d e v ic 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  th e  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 20 %  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 . H e a t c h a r a c te r is tic s  w e r e  

m o n ito r e d  o n -lin e  a n d  a t r e a l tim e  b y  IR  th e r m o g r a p h y  w ith

s u b -m ic r o  c h a n n e l s p a tia l r e s o lu tio n . B y  C F D  s im u la tio n , th e

p a r a b o lic  fl o w  p a tte r n  e v o lu tio n  w a s  c h a r a c te r iz e d . T h e  

g o o d  fl o w  e q u id is tr ib u tio n  b y  a  p r e s s u r e  b a r r ie r  w a s  c o n -

fi r m e d  b y  a n a ly tic a l c a lc u la tio n s  a n d  e x p e r im e n ta l fl o w  

v is u a liz a tio n .

M e a n w h ile , th e  F a llin g  F ilm  M ic r o  R e a c to r  w a s  s u c c e s s fu lly  

u s e d  b y  m a n y  c u s to m e r s  fo r  s u c h  im p o r ta n t g a s /liq u id  p r o -

c e s s e s  a s  o x id a tio n s  a n d  h y d r o g e n a tio n s . B y  m e a n s  o f w a s h

c o a tin g , c a ta ly s t a n d  c a r r ie r  c a n  b e  d e p o s ite d  in  th e  r e a c tio n

c h a n n e ls  s o  th a t g a s /liq u id /s o lid  p r o c e s s e s  a r e  a m e n a b le . 

F o r  h y d r o g e n a tio n  o f n itr o  b e n z e n e  a t P t/a lu m in a  c o n ta c t 

a lm o s t c o m p le te  c o n v e r s io n  w a s  a c h ie v e d  w ith in  a  fe w  

s e c o n d s .

Falling fi lm p rincip le in a mu lti-ch annel arch itectu re
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Disassembled FFMR Reaction plates for FFMR FFMR made of H astelloy  C 2 7 6

Technical Data

 N ame Falling Film Micro Reactor

 O rder number FFMR 

 Size (L  x B x H) 1 20 x 7 6  x 4 0 

 Connectors (Inlet/O utlet) 1 /4 ˝  / 1 /4 ˝  

 Material 1 .4 57 1  for housing and reaction plate
  Copper for cooling plate
  Borofl oat glass for inspection glass

 Standard mixing channels 300 x 300 (6 4  channels)
 (µ m) 6 00 x 6 00 (32 channels)
  1 200 x 1 200 (1 6  channels)

 Standard cooling channels W idth: 1 .5
 (mm) Depth: 0.5

 O ptions O ther materials like Hastelloy, Monell or Titan on request

O perating  C o nd itio ns  

 Temperature (°C) 1 80 

 Pressure stability (bar) 1 0 (without Borofl oat glass: 20 bar) 

 Flowrate (l/h) 0.05 for channel geometry 300 µ m
  0.6  for channel geometry 6 00 µ m
  1 .5 for channel geometry 1 200 µ m

 Residence time (s)  0.8 –  20

 L iquid fi lm thickness (µ m) 25 –  1 00

 L eakage Class  L 0.01

 Interfacial area (m
2
/m

3
) 20000

 volume of gas chamber (mm
3
) 1 3336

   
 Total inner volume (mm

3
) 1 800

   
 A ctive inner volume (mm

3
) 1 1 0
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