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Objectives The objectives of this course are to:  

 Identify and characterize the most important contaminants in the 

Bioprocess and other industrial wastes 

  Analyze the effect of different contaminant on different  bioprocess and in 

analytical techniques 

 Identify the stabilization methods of different aerobic and anaerobic sludge 

and swage treatments 

 Characterize and evaluate  different biological waste treatment 

 Mechanisms of the specific application of microorganisms to remove 

pollutants 

 Bioreactor performance in biological treatment of different contaminants. 

Study case 

 Reuse/recycle the biological waste to clean technology such as energy, 

biofuel, bio fertilizer through bioremediation 

Module Outcomes After completing this module, students will be able to: 

 Identify different contaminant and  treatment in order to eliminate or 

reduce the effect coming from them rent  

 Know different types of biological treatment and bioreactors 

 Design bioreactor for biological waste treatment 
Module 

Description/ 

contents 

 
Biotechnological solutions to environment-related problems.  

Wastewater treatment: Wastewater characterization, types of WWT, biological 

removal of organics, aerobic and anaerobic processes, biological nitrogen and 

phosphorus removal.  

Suspended cell and attached (anchored) cell processes for carbon, nitrogen and 

phosphorus removal.  

Conventional as well as recent developments in bioreactor configurations for 

wastewater treatment.  

Design calculations.  

Treatment of sludge: Aerobic and anaerobic sludge stabilization, heavy metal 

bioleaching. 

Solid waste treatment: Waste characterization, basis of biological solid waste 

treatment, composting, sanitary land-filling of solid wastes, waste to energy 



processes, biogas production, biodiesel, bioethanol and biomethanol recovery. 

Treatment of xenobiotic compounds: Basic concepts, biological treatment 

processes targeting xenobiotic and their design; Bioproducts recovery. 

 

Pre-requisite Biochemistry, Bioprocess Industrial Microbiology and Genetics Engineering, 

Chemistry, Fundament of Biochemical Engineering. 

Semester II 

Status of the 

course 

Compulsory 

Teaching & 

Learning Methods 

Lecture, Homework assignments, Oral presentations by the students, Lab. 

Practices, final exam.. 

Assessment/ 

Evaluation & 

Grading System 

Seminars, assignments and lab practices 30-40% 

Final exam                          60-70% 

Attendance 

Requirements 

At least 80% of the Lecture time 
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