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Principle

T h e  C a te r p illa r  M ic r o  M ix e r s  a r e  p a r tic -

u la r ly  s u ita b le  fo r  a p p lic a tio n s  w h e r e  

fa s t m ix in g  a t h ig h e r  th r o u g h p u t is  d e -

s ir e d , p r o v id in g  h ig h e s t p e r fo r m a n c e  

fo r  l/l-m ix in g  a s  w e ll a s  fo r  g /l- o r  l/l- 

d is p e r s in g . A s  th e y  c o n s is t o f a  s tr u c -

tu r e d  s in g le  c h a n n e l, th e s e  d e v ic e s  

m a y  a ls o  b e  u s e d  s u c c e s s fu lly  if p r e c i-

p ita tio n  o c c u r s  d u r in g  th e  r e a c tio n  o r  

if fi n e  s lu r r ie s  s h a ll b e  p r o c e s s e d .

T h e  h ig h e r  fl o w r a te s  e n a b le  p r o d u c tio n

s c a le s  o f a  fe w  u p  to  a b o u t 1 00 to n s  

p e r  y e a r  w ith  a ll th e  a d v a n ta g e s  o f o u r  

m ic r o  m ix e r s , s u c h  a s  m ix in g  q u a lity , 

a v a ila b ility  o f d iffe r e n t h o u s in g  m a te r i-

a ls  a n d  s a fe ty  g a in s .

C a te r p illa r  M ic r o  M ix e r s  u s e  a  d iffe r e n t 

m ix in g  p r in c ip le , c a lle d  “ s p lit-a n d  r e -

c o m b in e ” : D iv id in g  th e  s tr e a m s , fo ld -

in g /g u id in g  o v e r  e a c h  o th e r  a n d  r e -

c o m b in in g  th e m  p e r  e a c h  m ix in g  s te p , 

c o n s is tin g  o f 8  to  1 2  s u c h  s te p s . T h is  

id e a lly  e n d s  u p  in  5 1 2  to  409 6  fi n e  la -

m e lla e , e a c h  a p p r o x im a te ly  2 .4 µ m  

w id e . M ix in g  fi n a lly  o c c u r s  v ia  d iffu -

s io n  w ith in  m illis e c o n d s , e x c lu s iv e  o f 

r e s id e n c e  tim e  fo r  th e  m u lti-s te p  fl o w  

p a s s a g e . A d d itio n a lly , a t h ig h e r  fl o w -

r a te s  –  a s  d e te r m in e d  b y  s im u la tio n s  –

tu r b u le n c e s  a d d  to  th is  m ix in g  e ffe c t, 

im p r o v in g  th e  to ta l m ix in g  q u a lity  

fu r th e r. 

CPMM group class

S im ulate d “re al“ fl ow  profi le s at h igh  
fl ow  rate s in  cate rpillar m ix e rs

S plit-an d -re com b in e  m ix in g prin ciple  
sh ow n  for tw o of e igh t m ix in g ste ps

CATERPILLAR SPLIT-RECOMBINE MICRO MIXER 

C PM M - V 1 . 2  G R O U P C L A S S - R 3 0 0 ,  - R 6 0 0 ,  - R 1 2 0 0 ,  - R 2 4 0 0
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CPMM group class

CPMM-R 1 2 0 0 /8 CPMM-R 2 4 0 0 /1 0

CPMM-R 3 0 0 /1 2

This standard version 1.2 of the Caterpillar Micro Mixers is

provided with welded-in tubing or H P L C-connectors enab-

ling 50 – 100 bar system pressure for l/l-mixing or for g/l-, l/l-

dispersing. O peration temperatures are limited through the 

used gask et materials to -40 – +220°C but can be extended 

by use of graphite gask ets to 500°C. Thus, as fi ne slurries 

can be processed, heterogeneously catalysed high-temper-

ature and -pressure reactions are easily performed in small 

hold-up volumes.
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T h e  C a te r p illa r  M ic r o  M ix e r s  w ith  s tr a ig h t o u tle t a r e  p a r tic -

u la r ly  s u ita b le  fo r  a p p lic a tio n s  w h e r e  fa s t m ix in g  is  d e s ir e d  

th o u g h  p r e c ip ita tio n  o c c u r s  d u r in g  th e  r e a c tio n  o r  if fi n e  

s lu r r ie s  s h a ll b e  p r o c e s s e d . D u e  to  th e  c o n s tr u c tio n  p r in c ip -

le  o n ly  3 0  b a r  s y s te m  p r e s s u r e  c a n  b e  a p p lie d , n o n e th e le s s  

e n a b lin g  p r o d u c tio n  o f s lu r r ie s  c o n ta in in g  u p  to  s o m e  1 0 0  k g  

p e r  y e a r  o f fi n e  p o w d e r s . T h e s e  m ix e r s  c o n s is t o f a  s in g le  

s tr u c tu r e d  m ix e r  c h a n n e l w ith  a n  a d a p te d  o u tle t. A s  th e  

CPMM with a straight outlet CPMM with a straight outlet made of PP

e m e r g in g  r e a c tio n  fl u id  is  n o t fo r c e d  to  le a v e  th e  m ix e r  v ia  

th e  9 0 °  e lb o w  fl o w  c o n fi g u r a tio n  a n d  in  a d d itio n  th e  r e c ta n -

g u la r  m ix e r  g e o m e tr y  is  s m o o th ly  a d a p te d  to  th e  r o u n d  

s h a p e  o u tle t tu b e , e d d ie s  c a n  b e  p r e v e n te d  in  th is  r e g io n  

a n d  th e r e fo r e  fo u lin g  is  d im in is h e d  o r  e v e n  p r e v e n te d . T h is  

e ffe c t c a n  fu r th e r  b e  p r o m o te d  b y  th e  a p p lic a tio n  o f s u ita b -

le  s p e c ia l h o u s in g  m a te r ia ls  a s  e .g . P T F E . 
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CATERPILLAR SPLIT-RECOMBINE MICRO MIXER 

CPMM-V1.2 GROUP CLASS-R300, -R600, -R1200, -R2400

T e c h n ic a l D a t a

 N a m e  C a te r p illa r   C a te r p illa r   C a te r p illa r   C a te r p illa r   C a te r p illa r   C a te r p illa r  C a te r p illa r  C a te r p illa r
  S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m -
  b in e  M ic r o   b in e  M ic r o  b in e  M ic r o  b in e  M ic r o  b in e  M ic r o  b in e  M ic r o  b in e  M ic r o  b in e  M ic r o
  M ix e r  R 3 0 0  M ix e r  R 6 0 0  M ix e r  R 1 20 0  M ix e r  R 240 0  M ix e r  R 3 0 0 - M ix e r  R 6 0 0 - M ix e r  R 1 20 0 - M ix e r  R 240 0 -
      s tr a ig h t o u tle t s tr a ig h t o u tle t s tr a ig h t o u tle t s tr a ig h t o u tle t

  O r d e r  n u m b e r  C P M M -V 1 .2- C P M M -V 1 .2- C P M M -V 1 .2-  C P M M -V 1 .2-  C P M M -V 1 .2-  C P M M -V 1 .2- C P M M -V 1 .2- C P M M -V 1 .2-
  R 3 0 0  R 6 0 0  R 1 20 0  R 240 0  R 3 0 0 -s o  R 6 0 0 -s o  R 1 20 0 -s o  R 240 0 -s o

 M ix in g  p r in c ip le s  S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m - S p lit-R e c o m -
  b in e  b in e  b in e  b in e  b in e  b in e  b in e  b in e

 S iz e  (L  x  B  x  H ) 6 0  x  45  x  20   6 0  x  45  x  3 0   6 0  x  45  x  3 0   7 9  x  45  x  3 0  5 1  x  45  x  20   5 1  x  45  x  3 0   5 1  x  45  x  3 0   7 0  x  45  x  3 0

 C o n n e c to r s  (In le t/O u tle t) 1 /1 6 ˝  / 1 /8 ˝   1 /8 ˝  / 1 /8 ˝   1 /8 ˝  / 1 /4˝   1 /4˝  / 3 /8 ˝  1 /1 6 ˝  / 1 /1 6 ˝   1 /8 ˝  / 1 /8 ˝   1 /8 ˝  / 1 /8 ˝   1 /4˝  / 1 /4˝

 S ta n d a r d  m ix in g   3 0 0  x  3 0 0   6 0 0  x  6 0 0   1 20 0  x  1 20 0   240 0  x  240 0  3 0 0  x  3 0 0  6 0 0  x  6 0 0  1 20 0  x  1 20 0  240 0  x  240 0
 c h a n n e ls  (µ m )

 S ta n d a r d  m a te r ia l 1 .443 5  1 .443 5  1 .443 5  1 .443 5  1 .443 5  1 .443 5  1 .443 5  1 .443 5

 O p tio n s  H e a t e x c h a n g e r  fu n c tio n  is  p o s s ib le ;
  o th e r  m a te r ia ls  lik e  H a s te llo y , M o n e ll, T ita n , P T F E  o r  o th e r  p la s tic s  o n  r e q u e s t

Op e r a t in g  Co n d it io n s

 O r d e r  n u m b e r  C P M M -V 1 .2-  C P M M -V 1 .2-  C P M M -V 1 .2- C P M M -V 1 .2- C P M M -V 1 .2-  C P M M -V 1 .2-  C P M M -V 1 .2-  C P M M -V 1 .2- 
  R 3 0 0  R 6 0 0  R 1 20 0  R 240 0  R 3 0 0 -s o  R 6 0 0 -s o  R 1 20 0 -s o  R 240 0 -s o

 T e m p e r a tu r e  (° C ) -40  –  220  -40  –  220  -40  –  220  -40  –  220  -40  –  220  -40  –  220  -40  –  220  -40  –  220

 P r e s s u r e  s ta b ility  (b a r ) 1 0 0   1 0 0   1 0 0   1 0 0  3 0   3 0   3 0  3 0

 F lo w r a te  (l/h ) 0 .5  –  4  2 –  40   4 –  8 0   1 5  –  25 0  0 .5  –  4  2 –  40   4 –  8 0   1 5  –  25 0  

 R e s id e n c e  tim e  (m s ) 3 .6  –  7 2  2.25  –  45   3 .1 5  –  7 0 .2  3 .6  –  6 0  5 .4 –  1 0 8  2.7  –  5 4 4.0 5  –  8 1  4.3 2 –  7 2

 In n e r  v o lu m e  (µ l) 1 0  25  7 8  25 0  1 5  3 0  9 0  3 0 0

 M a x  V is c o s ity  (m P a s ) 1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0

 L e a k a g e  C la s s   <  L 0 .0 0 1  <  L 0 .0 0 1  <  L 0 .0 0 1  <  L 0 .0 0 1  <  L 0 .0 1  <  L 0 .0 1  <  L 0 .0 1  <  L 0 .0 1
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CPMM-R2400/10-HEX-ss-wt assembled and disassembled CPMM-R2400/10-HEX-SO-ss-wt assembled with straight 
outlet c onnec tor and integrated heat ex c hanger

 8 CCPMM-R1200/8 .7 -PMMA 4CCPMM-R9 5 2/8 .2-R1200/8 .1-ss-hp lc

For special mixing or dispersion applications, where no 

residence time/delay loop is needed, the Caterpillar Micro 

Mixers may be combined to arrays thus enabling a nearby 

simultaneous mixing of more than 2 fl uids at once. W ith 

such arrays e.g. multi-component creams can easily be 

generated.

As an additional feature the Caterpillar Micro Mixers may 

be offered with an integrated heat exchange function partic-

ularly suitable for applications where pre-heating/-cooling

of the mixture is desired prior to the subsequent reactor (by

means of e.g. heat exchanger delay loop) thus extending 

the application range to more exothermic reaction or appli-

cation of molten materials. Of course, this heat exchange 

version may also be combined with the straight outlet and 

its housing can be produced in nearby any material desired.
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