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Chemostat always operates in substrate limitation

Limited balanced growth

(corresponds to the declining phase)



CONTROLL VARIABLES OF THE CHEMOSTAT CONTROLL VARIABLES OF THE CHEMOSTAT 

V                                ONLY TECHNICAL CONSTRAINT

f
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D                                <<<< µmax=DC

S0 ONLY TECHNICAL CONSTRAINT:
solublity
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Transient behaviour

1.After start: transient from bach to continuous operation

ONLY IN THIS ONLY IN THIS 
RANGE!!!RANGE!!!
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Always starts 
as batch
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Cont.run starts



Alterations from ideal behaviour 
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komplex tápoldat-nemkemosztát falnövekedés
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N-forrás, vagy a kénforrás a limitáló tényező
Kisebb D-nél a C/en forrás feleslegben van:
Tartaléktápanyagok szintézise
(poliszaharidok,lipidek, β-OH-butirát)
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Design of the chemostat
1.Known batch kinetics: µmax, Y, KS    D
2.Known batch growth curve (and derivative)
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What is the necessary D?

DD

x

DD

x



Problems

Volume control            aeration,foaming

USE OF CHEMOSTAT?
ADVANTAGES: higher productivity

balanced, limited growth
measurment and control
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measurment and control

SCP, bakers yeast, fodder yeast, (cell mass), primery metabolites:
alcohol, beer

researchresearch: kinetics, optimization, 

but: secondery no, though penicillin...in lab scale



T1
T2

T3

OPTIMIZATION
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T: TEMPERATURE
CULTURE MEDIA...
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Steady state 2         

T: temperature
Culture media
pH….                           
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Steady state 1         

Steady state 2         

Steady state 3         

Fermentation time         



One stream, 
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Choosing   D 
What the outlet will be?              

Choosing   outlet 
What the D will be?              
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Special chemostat: dialysis culture
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dialysator



Auxostats

pH-auxostat
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OTHER CULTIVATION METHODS

Semicontinuous fermentation
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Other…. TURBIDOSTAT
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Flow cellPump 2

photometer Controller

Computer   

Other….: TURBIDOSTAT

Cult medium

Pump 3

Pump 1

broth
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Application for research: optimization

Other…. TURBIDOSTAT
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Other…….fed batch fermentation

Fed batch fermentation

Continuation of the declining phase, constant, variableor periodic
addition of fresh cult. medium, no broth removalno broth removal..

*keeping low, constant S concentration (Baker’s yeast: glucose
repression, Crabtree effect), 

*high constant S concentration (citric acid fermentation) 
*precursor continuous addition (penicillin: phenyl-acetic-acid, ) *precursor continuous addition (penicillin: phenyl-acetic-acid, ) 

pH control!! 

Varying volume, f(t)



End of fed bacth

Batch ferm

Other…….fed batch fermentation

Vstart ≅ 0,5-0,6 Vtotal

Vend≅0,7-0,85 Vtotal

Batch ferm

Steady state

Feed starts


