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GAS PHASE MICRO REACTOR

GPMR

Gas Phase Micro Reactor

Pr in c ip le

T h e  G a s  P h a s e  M ic r o  R e a c to r  c o m -

p r is e s  a  s ta c k  o f s e v e r a l m ic r o s tr u c -

tu r e d  p la te s  (g e n e r a lly  1 0  + 1 0  p la te s ) 

th a t a r e  a r r a n g e d  fo r  c o u n te r-fl o w  o r  

c o -c u r r e n t fl o w  p r a c tic e . E a c h  p la te  

c o n s is ts  o f 3 4  p a r a lle l m ic r o  c h a n n e ls  

o f 3 0 0  µ m  w id th  a n d  20 0  µ m  d e p th . 

T h e  p la te  s ta c k  is  e n c o m p a s s e d  b y  tw o

c e r a m ic  M a c o r
®
 p la te s , fo r  th e r m a l in -

s u la tio n  to  th e  e n v ir o n m e n t a n d  th e  

tw o  s te e l e n d  c a p s . T h e  G P M R  is  a  

m o d u la r  s y s te m  w h ic h  c a n  a ls o  b e  

c u s to m iz e d  (e .g . o n e  p a s s a g e  s o le ly  

w ith  e le c tr ic a l h e a tin g : N o  in s u la tio n  

p la te s , s p e c ia l d e s ig n e d  e n d  c a p s  w ith  

in te g r a te d  h e a t c a r tr id g e s ). 

T h e  p la te s  c a n  b e  c o a te d  w ith  c a ta ly s t, 

s o  th a t th e  a s s e m b le d  d e v ic e  c a n  b e

o p e r a te d  a s  g a s -p h a s e  r e a c to r, e ith e r

w ith  o r  w ith o u t in te r n a l h e a t tr a n s fe r. 

In te n s e  s tu d ie s  o n  p e r io d ic  r e a c tio n s  

w e r e  m a d e  w ith  th is  r e a c to r  b y  th r e e

w e ll-k n o w n  E u r o p e a n  r e s e a r c h  g r o u p s ,

c o n c e r n in g  th e  o x id a tio n  o f p r o p a n e , 

th e  d e h y d r a tio n  o f is o p r o p a n o l, a n d  

th e  s e le c tiv e  o x id a tio n  o f is o p r e n e  to  

c itr a c o n ic  a n h y d r id e .

O n  r e q u e s t, c a ta ly s t d e p o s itio n  in  th e

m ic r o  c h a n n e ls  c a n  b e  o ffe r e d  a s  w e ll.

M o s t c o m m o n ly , w a s h  c o a tin g  o f d if-

fe r e n t c a r r ie r s , e .g . o f v a r io u s  a lu m i-

n a s , a n d  s u b s e q u e n t c a ta ly s t im p r e g -

n a tio n  a r e  a p p lie d . C o p r e c ip ita tio n  

a n d  s o l-g e l te c h n iq u e s  w e r e  a p p lie d  

a s  w e ll fo r  c a ta ly s t d e p o s itio n .

T h e  d e v ic e  c a n  a ls o  b e  u s e d  a s  a  g a s -

p h a s e  a n d /o r  liq u id -p h a s e  m ic r o  h e a t 

e x c h a n g e r.

C ou n ter-fl ow  p rin cip le
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Plate coated with catalystGas phase reactor installed in b ench-scale plant

Operating Conditions 

 Temperature (°C) 5 00 

 Pressure stability (bar) 3
   
 F lowrate (l/h) liquid/gas 1 –  7  / 1 –  600

 L eakage Class  L 0.1

 H eat transfer area (m
2
/m

3
) 18 000

 Total inner surface per layer (mm
2
) 5 8 0

 S pecifi c inner surface per layer (m
2
/m

3
) 29 00

   
 A ctive inner volume per layer (mm

3
) 32

 Operation mode Counter- or co-current fl ow 

T ech nical D ata

 Name Gas Phase Micro Reactor

 Order number GPMR 

 S ize (L  x B  x H ) 7 0 x 7 0 x 5 5  

 Connectors (Inlet/Outlet) 1/8 ˝   

 S tandard material 1.45 7 1 for housing and catalyst carrier
  Glass ceramics MA COR for insulation layer

 Number of catalayst plates 20

 S ize of catalyst plate (mm) 40 x 40

 Channel geometry of the catalyst plates (µm) 300 x 200
   
 Options GPMR is also usable as a single heat exchanger;
  end caps for heating cartridges
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