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DYNAMIC BEHAVIOUR OF STIRRED TANK BIOREACTORS BASED ON
STRUCTURED AND UNSTRUCTURED KINETIC MODELS.
A COMPARATIVE STUDY

Wojciech S. Stryjewski*, Bolestaw Tabis and Dominika Boron
Department of Chemical and Process Engineering, Cracow University of Technology,

ul. Warszawska 24, 31-155 Krakéw, Poland

Highlights
e Dynamic responses of CSTBR based on different kinetic models are compared.
e Effect of shock loading, linear and sinusoidal disruptions are analysed.
e Driving force of microorganism adaptation process is modelled.

e Evolution of stiffness ratio of the system is visualised and assessed.

Abstract

A one-parameter structured kinetic model was applied to a description of continuous stirred
tank bioreactor (CSTBR) dynamics. A qualitative comparative analysis of the dynamic
responses of the CSTBR to changes of carbonaceous substrate concentration and mean
residence time of the liquid phase was conducted. Step change, linear and sinusoidal functions
were used as external forcing both for structured and unstructured (Monod and Haldane)
kinetics. A method which describes the physiological state of microorganisms was proposed
for determining the adaptation time of microorganisms based on the time dependencies of
intercellular compound concentrations. The thesis that microorganism adaptation time can be
determined based on the numerical properties of CSTBRs mathematical models was put

forward.
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