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Coupled transport / conversions in Bioreactors

O2 transfer limitation in Batch reactor.

After O2 limitation, linear phase
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  O2 transfer limitation in Chemostat reactor.

Before O2 limitation, CO2L decrease

linearly with D. After O2 limitation

CO2L = 0 CX decrease and CS decrease 

D-1.

O2 transfer limitation including gas depletion

XO2g < XO2g
in ?

0 02

g

02g

g 02

X
1

1

in L
g L

L

K a RT
X C

P

K a

m











 
2 02 02

  L

O L L

K a
r C C

V

02
02 02

g

larg
1 0

e
0

 





in
inL g

g g

K a X
X X

2

2 2 2

g 2 2

1
small .    



O gL

O L O g O L

O O

CK a P
C X C

RT m m

 For constant microenvironment, gas/liquid 

transfer and microbial growth stoichiometry 

determine CCO2L and C02L coupling.

O2 & CO2 coupling
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