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Semester: 7  Core X  Elective   Specialization   

 

Title: 

 
BIOCHEMICAL ENGINEERING 

 

Aim: Aim of the course: education in analysis, design, control and optimization of bioprocesses. 

The tools of chemical engineering are used in the design and operation of enzyme and cell 

culture bioreactors. 

 

Content: • Enzyme kinetics: mechanistic models for simple enzyme kinetics, models for complex 

enzyme kinetics, environmental factors affecting enzymatic reaction rate.  

• Immobilized enzyme systems. 

• Kinetic models for cell growth. How environmental conditions affect growth kinetics.  

Kinetics of product formation. Mass balances in bioreactors.   

• Bioreactors: batch, fed-batch, continuous stirred bioreactors, plug-flow bioreactors. 

Oxygen solubility. Oxygen transfer in microbial cultures. Factors affecting oxygen transfer 

in bioreactors. Cellular oxygen demand. Measurement of kLα. 

• Mixing equipment. Mechanism of mixing. Assessing mixing effectiveness. Power 

requirements for mixing. Thermal destruction of microorganisms. 

• Continuous sterilization. Batch sterilization. Filter sterilization. Sterilization of air streams. 

• Heterogeneous reactions in biotechnological processes.  

• Concentration Gradients and Reaction Rates in Solid Catalysts. 

• External Mass Transfer.  

• Immobilized enzymes: internal mass transfer and reaction. 

• Minimizing Mass-Transfer Effects. 

 

Hours per 

semester: 
LECTURES 39 EXERCISES 26 

LABORA-

TORY 
- 

HOME-

WORK 
115 TOTAL HOURS: 180 

 

Student 

performance/ 

evaluation: 

The evaluation of the students will be done through: 

• A Final (written) Examination (FE), and 

• Solving of Exercises (SE). 

The Final Grade results as follows: Final Grade = (FE)(1+0.2xSE) 

 

 


