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Abstract 

 
A bio-reactor is a vessel in which chemical process is carried out which involves organisms 

or biochemically active substances derived from such organisms. On the basis of mode of 

operation, a bio-reactor may be classified as batch, fed batch or continuous (e.g. a 
continuous stirred-tank reactor model). An example of a continuous bio-reactor is the 

chemostat. This paper investigates a PI (Proportional Integral) control of a continuous bio-

reactor which is tuned by direct synthesis method. Process performance for servo problem 
were presented in this paper. 
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Introduction 

The use of a control system for monitoring and controlling a biological process is shown in Figure 1 
(Dochain, 2008). The central element of this scheme is the process. On this process, a number of 

measurements were carried out, either in the liquid or gas medium. On the basis of the knowledge 

available about the process and the control objectives, control algorithm can be developed. 
 

 
Figure 1. Schematic representation of bioprocess control system 

 

In industrial bioprocess, the main objective is usually to maximise microbial growth or microbial 
production of some compound produced by microorganisms (Johnsson, et.al., 2015). Therefore, it is 

necessary to maintain a suitable environment for microorganisms at all times. 

 
Dynamic study of the biological process, as in any processing industry, is important. Modeling 

biochemical processes is also a delicate exercise. It is different from physical process where there are 

laws that have been known for centuries. The majority of the models in biology depend on empirical 

laws. 
 

Riggs and Karim (2006) presented the dynamic model of the bio-reactor system. Based on the 

differential equation provided, Agustriyanto (2015) obtained the Laplace transfer functions of the 




