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take-home messages
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counter-current process
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partition coefficient vs. pH in reactive extraction
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counter-current process

5

1i = 1i 1i 

1 2 3 n N

0, XL1X 2X 3X

0,G Y 2Y 3Y1Y

1nX +

nY

nX

1nY − NY

NX

1NY −

0 10 20 30 40 50 60 70
1
2

3
4

5
6
7

8
9

p
H

stage index



counter-current process

6

1 2 3 n N

0, XL1X 2X 3X

0,G Y 2Y 3Y1Y

1nX +

nY

nX

1nY − NY

NX

1NY −

1i = 1i 1i 

0 10 20 30 40 50 60 70
0.00

0.02

0.04

0.06

0.08

0.10

o
rg

a
n
ic

 c
o

n
c
e
n
tr

a
ti
o
n

stage index

removal



2 3 4 5 6 7 8 9 10
0.001

0.01

0.1

1

10

100

1000

10000

 comp. 1          comp. 2           comp. 3

p
a
rt

it
io

n
 c

o
e
ff
ic

ie
n
t 
K

i

pH

partition coefficient vs. pH in reactive extraction
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counter-current process
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experimental set-up
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optimal pH-profile
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◼ before start

◼ after 5 residence times

experimental results
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design equations

◼ inlet & removal streams, 

inlet concentration  removal concentration

◼ overall pH-shift  amount of base

◼ Tiller-Tour short-cut  No. stages between two removals
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take-home messages

◼ single-process to separate a multi-component mixture into several product 

streams of arbitrary concentration

◼ accumulation zones, one for each component, by controlling the 

partition coefficients

◼ process simulations, validated experimentally

◼ simple design equations

◼ patent PCT/EP2024/069959

◼ example applications

❑ Li-ion batteries

❑ neodymium magnets

❑ electronic scrap

❑ fermentation broth
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