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A. General information about the course: 
1. Course Identification: 

1. Credit hours: 3 ( Lecture 2+ Lab 2 ) 
 
2. Course type 
A. ☐ University  ☐ College ☐ Department ☒ Track  
B. ☒ Required ☐ Elective 

3. Level/year at which this course is offered: ( Level 1 / first year) 
4. Course General Description: 
This Biological Treatment course delves into the world of harnessing living organisms to clean up our environment. 
Since microorganisms can be used to treat pollution in water, soil, municipal and industrial effluents, and marine 
environments, we will begin by defining bioremediation and then delve into the wonderful workings of bioreactors 
- controlled environments. flocs bioreactors , membrane bioreactors, moving bed biofilm reactors and anaerobic 
bioreactors 
  We'll also learn about microbial communities that can disrupt treatment causing bulking , foaming and and 
deflocculation  and how to keep them in check. This knowledge is essential for the design, operation and control of 
robust and efficient bioprocessing systems. 
 
Beyond the walls of the bioreactor, we will explore how bioremediation addresses pollutants in diverse natural 
environments such as seas, soil, valleys and dams, and explore the versatility of this green technology. 
 
The cycle doesn't stop there. You'll delve into concepts such as probiotic or bioaugmentation (boosting beneficial 
microbes), biostimulation (creating a friendly environment for them), and bioremediation (cleaning up the 
contamination). Learn how these technologies are applied in real-world scenarios, from remediating oil spills to 
restoring contaminated land. 
 
For Master's students, this course is a passport to a cutting-edge field with huge potential. You will graduate not only 
with theoretical knowledge, but also with practical skills and insights to contribute to solving the environmental 
challenges we face. Imagine designing the next generation of bioremediation systems, or advising industries on 
sustainable waste management.  
 

5. Pre-requirements for this course (if any): 
 

6. Co-requisites for this course (if any): 
 
 
 
7. Course Main Objective(s): 
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1- Understand the fundamentals of biotreatment: This includes its definition, principles, and various 
applications in different environments. 

2- Gain in-depth knowledge of bioreactor systems: Explore the different types of bioreactors (flocs 
bioreactors , membrane bioreactors, moving bed biofilm reactors and anaerobic bioreactors and 
anaerobic), their operational principles, and factors influencing their effectiveness. 

3- Master the diverse microbial communities within bioreactors: Identify both beneficial and harmful 
microorganisms, their roles in treatment, and strategies for optimal performance. 

4- Learn about advanced biotreatment concepts: Understand the principles of 
bioaugmentation, biostimulation, and bioremediation and their practical applications in various 
environmental contexts. 

  
 

 

2. Teaching Mode: (mark all that apply) 

No Mode of Instruction Contact Hours Percentage 

1 Traditional classroom - 100% 

2 E-learning   

3 
Hybrid 

• Traditional classroom 
• E-learning 

- - 

4 Distance learning - - 

 

 

3. Contact Hours: (based on the academic semester) 

No Activity Contact Hours 
1.  Lectures 30 
2.  Laboratory/Studio 30 
3.  Field - 
4.  Tutorial   - 
5.  Others (specify) ͙͙  

 Total 60 
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B. Course Learning Outcomes, Teaching Strategies, 
Assessment Methods KƵƚĐŽŵĞƐ 

�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

ϭ͘Ϭ <ŶŽǁůĞĚŐĞ ĂŶĚ ƵŶĚĞƌƐƚĂŶĚŝŶŐ 

ϭ͘ϭ 

�ŝŽůŽŐŝĐĂů ƚƌĞĂƚŵĞŶƚ 
&ƵŶĚĂŵĞŶƚĂůƐ: 

 

�ĞĮŶĞ ĂŶĚ ĞǆƉůĂŝŶ ƚŚĞ ĐŽŶĐĞƉƚ ŽĨ 
�ŝŽůŽŐŝĐĂů ƚƌĞĂƚŵĞŶƚ͘ 
 

/ĚĞŶƟĨǇ ƚŚĞ ĚŝīĞƌĞŶƚ ƚǇƉĞƐ ŽĨ 
ďŝŽůŽŐŝĐĂů ƚƌĞĂƚŵĞŶƚ ƉƌŽĐĞƐƐĞƐ 
ĂŶĚ ƚŚĞŝƌ ĂƉƉůŝĐĂƟŽŶƐ͘ 
 

hŶĚĞƌƐƚĂŶĚ ƚŚĞ ĂĚǀĂŶƚĂŐĞƐ ĂŶĚ 
ůŝŵŝƚĂƟŽŶƐ ŽĨ ďŝŽůŽŐŝĐĂů ƚƌĞĂƚŵĞŶƚ 
ƚĞĐŚŶŽůŽŐŝĞƐ ĂŶĚ ƐǇƐƚĞŵƐ͘ 
 

�ǆƉůĂŝŶ ƚŚĞ ƌŽůĞ ŽĨ ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ 
ŝŶ ďŝŽůŽŐŝĐĂů ƚƌĞĂƚŵĞŶƚ ĂŶĚ ƚŚĞŝƌ 
ŵĞƚĂďŽůŝĐ ƉĂƚŚǁĂǇƐ͘ 
 

�ŶĂůǇǌĞ ƚŚĞ ŬĞǇ ĨĂĐƚŽƌƐ ŝŶŇƵĞŶĐŝŶŐ 
ďŝŽƚƌĞĂƚŵĞŶƚ ƉĞƌĨŽƌŵĂŶĐĞ 
;ĞŶǀŝƌŽŶŵĞŶƚĂů ĨĂĐƚŽƌƐ ĂŶĚ 
ŵŝĐƌŽďŝĂů ĐŽŵŵƵŶŝƚǇ ƐƚƌƵĐƚƵƌĞͿ͘ 

 

 

 

dǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

 

ͲYƵŝǌǌĞƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   

 

ϭ͘Ϯ 

�ŝŽƌĞĂĐƚŽƌ ^ǇƐƚĞŵƐ: 

 

�ĞƐŝŐŶ ĂŶĚ ĚŝīĞƌĞŶƟĂƚĞ ďĞƚǁĞĞŶ 
ǀĂƌŝŽƵƐ ƚǇƉĞƐ ŽĨ ďŝŽƌĞĂĐƚŽƌƐ ;ŇŽĐƐ 
ďŝŽƌĞĂĐƚŽƌƐ ͕ ŵĞŵďƌĂŶĞ 
ďŝŽƌĞĂĐƚŽƌƐ͕ ŵŽǀŝŶŐ ďĞĚ ďŝŽĮůŵ 
ƌĞĂĐƚŽƌƐ ĂŶĚ ĂŶĂĞƌŽďŝĐ 
ďŝŽƌĞĂĐƚŽƌƐ ĂŶĚ ĂŶĂĞƌŽďŝĐͿ͘ 

 

dǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

 

YƵŝǌǌĞƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

 

�ĞƐĐƌŝďĞ ƚŚĞ ŽƉĞƌĂƟŽŶĂů 
ƉƌŝŶĐŝƉůĞƐ ŽĨ ĚŝīĞƌĞŶƚ ďŝŽƌĞĂĐƚŽƌ 
ƐǇƐƚĞŵƐ͘ 

 

�ǆƉůĂŝŶ ƚŚĞ ŵĂƐƐ ƚƌĂŶƐĨĞƌ 
ďŝŽůŽŐŝĐĂů ƉƌŽĐĞƐƐĞƐ ;ŽǆǇŐĞŶ͕ 
ŶƵƚƌŝĞŶƚƐͿ ǁŝƚŚŝŶ ďŝŽƌĞĂĐƚŽƌƐ͘ 

ϭ͘ϯ 

DŝĐƌŽďŝĂů �ŽŵŵƵŶŝƟĞƐ: 

 

/ĚĞŶƟĨǇ ĂŶĚ ĐŚĂƌĂĐƚĞƌŝǌĞ ĚŝīĞƌĞŶƚ 
ƚǇƉĞƐ ŽĨ ŵŝĐƌŽŽƌŐĂŶŝƐŵƐ ŝŶǀŽůǀĞĚ 
ŝŶ ďŝŽƚƌĞĂƚŵĞŶƚ ƉƌŽĐĞƐƐĞƐ͘ 
 

�ǆƉůĂŝŶ ƚŚĞ ƌŽůĞ ŽĨ ďĞŶĞĮĐŝĂů 
ŵŝĐƌŽďŝĂů ĐŽŵŵƵŶŝƟĞƐ ŝŶ 
ƉŽůůƵƚĂŶƚ ĚĞŐƌĂĚĂƟŽŶ͘ 
 

�ŶĂůǇǌĞ ƚŚĞ ƉŽƚĞŶƟĂů ŝŵƉĂĐƚ ŽĨ 
ŚĂƌŵĨƵů ŵŝĐƌŽďŝĂů ĐŽŵŵƵŶŝƟĞƐ ŽŶ 
ƚƌĞĂƚŵĞŶƚ ĞĸĐŝĞŶĐǇ͘ 
 

�ĞǀĞůŽƉ ƐƚƌĂƚĞŐŝĞƐ ĨŽƌ ĐŽŶƚƌŽůůŝŶŐ 
ŚĂƌŵĨƵů ŵŝĐƌŽďŝĂů ƉŽƉƵůĂƟŽŶƐ ĂŶĚ 
ŵĂŝŶƚĂŝŶŝŶŐ ƐƚĂďůĞ ďŝŽƌĞĂĐƚŽƌƐ͘ 
 

�ǀĂůƵĂƚĞ ƚŚĞ ƉŽƚĞŶƟĂů ŽĨ 
ďŝŽĂƵŐŵĞŶƚĂƟŽŶ ĂŶĚ 
ďŝŽƐƟŵƵůĂƟŽŶ ĨŽƌ ĞŶŚĂŶĐŝŶŐ 
ƚƌĞĂƚŵĞŶƚ ƉĞƌĨŽƌŵĂŶĐĞ͘ 

 

 

dǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

 

YƵŝǌǌĞƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   

 

ϭ͘ϰ 

�ĚǀĂŶĐĞĚ �ŝŽƚƌĞĂƚŵĞŶƚ 
�ŽŶĐĞƉƚƐ: 

�ƐƐĞƐƐ ƚŚĞ ĨĞĂƐŝďŝůŝƚǇ ĂŶĚ 
ůŝŵŝƚĂƟŽŶƐ ŽĨ ďŝŽƚƌĞĂƚŵĞŶƚ ŝŶ 
ǀĂƌŝŽƵƐ ĞŶǀŝƌŽŶŵĞŶƚĂů ĐŽŶƚĞǆƚƐ͘ 

 
dǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

 

YƵŝǌǌĞƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

�ĞƐĐƌŝďĞ ĞŵĞƌŐŝŶŐ ƚƌĞŶĚƐ ĂŶĚ 
ĨƵƚƵƌĞ ĚŝƌĞĐƟŽŶƐ ŝŶ ďŝŽƚƌĞĂƚŵĞŶƚ 
ƌĞƐĞĂƌĐŚ ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚ͘ 

 

Ϯ͘Ϭ ^ŬŝůůƐ 

Ϯ͘ϭ 

Develop critical thinking and 
problem-solving skills: Apply your 
knowledge of biotreatment to 
analyze real-world scenarios and 
design appropriate solutions for 
polluted environments. 

 

 ͲdǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

ͲdƵƚŽƌŝĂůƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   

 

Ϯ͘Ϯ 

Enhance technical skills: 
Understand bioreactor operation, 
data analysis, and interpretation 
of results related to biotreatment 
processes. 

 

 ͲdǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

ͲdƵƚŽƌŝĂůƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   

 

Ϯ͘ϯ 

Prepare for professional 
environments: Gain the 
knowledge and skills to contribute 
to research, development, and 
implementation of biotreatment 
technologies in various sectors, 
including environmental 
consulting, and waste 
management. 

 

ͲdǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

ͲdƵƚŽƌŝĂůƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

ͲZĞƉŽƌƚƐ 

ϯ͘Ϭ sĂůƵĞƐ͕ ĂƵƚŽŶŽŵǇ͕  ĂŶĚ ƌĞƐƉŽŶƐŝďŝůŝƚǇ 

ϯ͘ϭ 

sĂůƵĞƐ: 

 

�ŶǀŝƌŽŶŵĞŶƚĂů ^ƚĞǁĂƌĚƐŚŝƉ͗  

    hŶĚĞƌƐƚĂŶĚ ƚŚĞ ƌŽůĞ ŽĨ 
ďŝŽůŽŐŝĐĂů ƚƌĞĂƚŵĞŶƚ ŝŶ ĂĚĚƌĞƐƐŝŶŐ 
ĞŶǀŝƌŽŶŵĞŶƚĂů ĐŚĂůůĞŶŐĞƐ ĂŶĚ 
ƉƌŽŵŽƟŶŐ ƐƵƐƚĂŝŶĂďůĞ ƉƌĂĐƟĐĞƐ͘ 
 

 

�ƚŚŝĐĂů �ĞĐŝƐŝŽŶͲDĂŬŝŶŐ͗ 

 

 

'ƌŽƵƉ ĚŝƐĐƵƐƐŝŽŶƐ 
ͲWƌĞƐĞŶƚĂƟŽŶƐ 

ͲZĞƉŽƌƚƐ 
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

    �ƉƉůǇ ĞƚŚŝĐĂů ƉƌŝŶĐŝƉůĞƐ ƚŽ 
ďŝŽůŽŐŝĐĂů ƚƌĞĂƚŵĞŶƚ ƚĞĐŚŶŽůŽŐǇ 
ĚĞǀĞůŽƉŵĞŶƚ ĂŶĚ 
ŝŵƉůĞŵĞŶƚĂƟŽŶ͕ ĐŽŶƐŝĚĞƌŝŶŐ 
ĞŶǀŝƌŽŶŵĞŶƚĂů ŝŵƉĂĐƚ͕ ƉƵďůŝĐ 
ƐĂĨĞƚǇ͕  ĂŶĚ ƐŽĐŝĂů ƌĞƐƉŽŶƐŝďŝůŝƚǇ͘ 
 

 

/ŶƚĞƌŐĞŶĞƌĂƟŽŶĂů �ƋƵŝƚǇ͗ 

     �ŶĂůǇǌĞ ƚŚĞ ůŽŶŐͲƚĞƌŵ 
ĐŽŶƐĞƋƵĞŶĐĞƐ ŽĨ ďŝŽůŽŐŝĐĂů 
ƚƌĞĂƚŵĞŶƚ ĐŚŽŝĐĞƐ ĂŶĚ ƉƌŝŽƌŝƟǌĞ 
ƐŽůƵƟŽŶƐ ƚŚĂƚ ďĞŶĞĮƚ ĨƵƚƵƌĞ 
ŐĞŶĞƌĂƟŽŶƐ͘ 

ϯ͘Ϯ 

�ƵƚŽŶŽŵǇ͗ 
 

�ƌŝƟĐĂů dŚŝŶŬŝŶŐ ĂŶĚ WƌŽďůĞŵͲ
^ŽůǀŝŶŐ͗  

    �ĞǀĞůŽƉ ŝŶĚĞƉĞŶĚĞŶƚ ƚŚŝŶŬŝŶŐ 
ƐŬŝůůƐ ƚŽ ĂƐƐĞƐƐ ďŝŽůŽŐŝĐĂů 
ƚƌĞĂƚŵĞŶƚ ŶĞĞĚƐ͕ ĞǀĂůƵĂƚĞ 
ĚŝīĞƌĞŶƚ ƚĞĐŚŶŽůŽŐŝĞƐ͕ ĂŶĚ 
ƉƌŽƉŽƐĞ ŝŶŶŽǀĂƟǀĞ ƐŽůƵƟŽŶƐ͘ 
 

ZĞƐĞĂƌĐŚ ĂŶĚ �ĂƚĂ �ŶĂůǇƐŝƐ͗ 

     �ŽŶĚƵĐƚ ŝŶĚĞƉĞŶĚĞŶƚ ƌĞƐĞĂƌĐŚ 
ƵƐŝŶŐ ƐĐŝĞŶƟĮĐ ŵĞƚŚŽĚƐ͕ ĂŶĂůǇǌĞ 
ĚĂƚĂ ĞīĞĐƟǀĞůǇ͕  ĂŶĚ ĚƌĂǁ 
ŝŶĨŽƌŵĞĚ ĐŽŶĐůƵƐŝŽŶƐ ĂďŽƵƚ 
ďŝŽƚƌĞĂƚŵĞŶƚ ƉĞƌĨŽƌŵĂŶĐĞ͘ 
 

�ĚĂƉƚĂďŝůŝƚǇ ĂŶĚ >ŝĨĞůŽŶŐ >ĞĂƌŶŝŶŐ͗ 

    �ŵďƌĂĐĞ ƚŚĞ ƌĂƉŝĚůǇ ĞǀŽůǀŝŶŐ 
ĮĞůĚ ŽĨ ďŝŽůŽŐŝĐĂů ƚƌĞĂƚŵĞŶƚ͕ ĂĚĂƉƚ 
ƚŽ ŶĞǁ ƚĞĐŚŶŽůŽŐŝĞƐ ĂŶĚ 
ĐŚĂůůĞŶŐĞƐ͕ ĂŶĚ ĐŽŵŵŝƚ ƚŽ 

 

'ƌŽƵƉ ĚŝƐĐƵƐƐŝŽŶƐ 
ͲWƌĞƐĞŶƚĂƟŽŶƐ 

ͲZĞƉŽƌƚƐ 
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

ĐŽŶƟŶƵŽƵƐ ůĞĂƌŶŝŶŐ ĂŶĚ 
ƉƌŽĨĞƐƐŝŽŶĂů ĚĞǀĞůŽƉŵĞŶƚ͘ 

 

ϯ͘ϯ 

ZĞƐƉŽŶƐŝďŝůŝƚǇ͗ 

 

^ĂĨĞƚǇ ĂŶĚ ZĞŐƵůĂƚŽƌǇ 
�ŽŵƉůŝĂŶĐĞ͗ hŶĚĞƌƐƚĂŶĚ ĂŶĚ 
ĂĚŚĞƌĞ ƚŽ ƐĂĨĞƚǇ ƌĞŐƵůĂƟŽŶƐ 
ŐŽǀĞƌŶŝŶŐ ďŝŽůŽŐŝĐĂů ƚƌĞĂƚŵĞŶƚ 
ƉƌĂĐƟĐĞƐ͕ ĞŶƐƵƌŝŶŐ ƚŚĞ ǁĞůůͲďĞŝŶŐ 
ŽĨ ŚƵŵĂŶƐ ĂŶĚ ƚŚĞ ĞŶǀŝƌŽŶŵĞŶƚ͘ 

ZĞƐŽƵƌĐĞ DĂŶĂŐĞŵĞŶƚ͗ KƉƟŵŝǌĞ 
ďŝŽůŽŐŝĐĂů ƚƌĞĂƚŵĞŶƚ ƉƌŽĐĞƐƐĞƐ ĨŽƌ 
ĞĸĐŝĞŶƚ ƌĞƐŽƵƌĐĞ ƵƟůŝǌĂƟŽŶ͕ 
ŵŝŶŝŵŝǌŝŶŐ ĞŶĞƌŐǇ ĐŽŶƐƵŵƉƟŽŶ 
ĂŶĚ ǁĂƐƚĞ ŐĞŶĞƌĂƟŽŶ͘ 

WƵďůŝĐ �ŽŵŵƵŶŝĐĂƟŽŶ ĂŶĚ 
�ĚǀŽĐĂĐǇ͗ �īĞĐƟǀĞůǇ 
ĐŽŵŵƵŶŝĐĂƚĞ ƚŚĞ ďĞŶĞĮƚƐ ĂŶĚ 
ůŝŵŝƚĂƟŽŶƐ ŽĨ ďŝŽƚƌĞĂƚŵĞŶƚ ƚŽ 
ĚŝǀĞƌƐĞ ĂƵĚŝĞŶĐĞƐ͕ ƉƌŽŵŽƟŶŐ 
ŝŶĨŽƌŵĞĚ ĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ ĂŶĚ 
ƉƵďůŝĐ ƚƌƵƐƚ 

 

'ƌŽƵƉ ĚŝƐĐƵƐƐŝŽŶƐ 
ͲWƌĞƐĞŶƚĂƟŽŶƐ 

ͲZĞƉŽƌƚƐ 

 

 

C. Course Content: 
EŽ >ŝƐƚ ŽĨ dŽƉŝĐƐ �ŽŶƚĂĐƚ ,ŽƵƌƐ 

1.  Introduction of Biological waste treatment ϰ 

2.  

Biological wastewater treatment bioreactors 
Ͳ ^ƵƐƚĞŶƟŽŶ ŇŽĐƐ ďŝŽƌĞĂĐƚŽƌƐ  

Ͳ DĞŵďƌĂŶĞ ďŝŽƌĞĂĐƚŽƌƐ ;D�ZͿ 

Ͳ DŽǀŝŶŐ ďĞĚ ďŝŽĮůŵ ďŝŽƌĞĂĐƚŽƌƐ ;D��ZͿ 
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Ͳ hŶǁĂŶƚĞĚ ŵŝĐƌŽďŝĂů ĐŽŵŵƵŶŝƟĞƐ ŝŶ ďŝŽƌĞĂĐƚŽƌƐ͕ ĨŽĂŵ ĨŽƌŵŝŶŐ ďĂĐƚĞƌŝĂ͕ ďƵůŬ 
ĨŽƌŵŝŶŐ ďĂĐƚĞƌŝĂ͘ 

Ͳ hŶĚĞƐŝƌĂďůĞ ŵŝĐƌŽďŝĂů ĐŽŵŵƵŶŝƚǇ ďĞŚĂǀŝŽƌƐ͕ ĚĞŇŽĐĐƵůĂƟŽŶ  ĂŶĚ ǁĞĂŬĞŶŝŶŐ 
ŽĨ ďŝŽĚĞŐƌĂĚĂƟŽŶ͘ 

Ͳ ĂŶĂĞƌŽďŝĐ ďŝŽƌĞĂĐƚŽƌƐ 

 

3.  Bioaugmentation, applications and limitations 6 

4.  Microbes and Land Remediation and Detoxification 8 

ϱ͘ 

Biostimulation  

Ͳ ^ƚƌĂƚĞŐŝĞƐ ĨŽƌ �ŝŽƐƟŵƵůĂƟŽŶ͘ 

Ͳ ^ǇŶĞƌŐǇ ǁŝƚŚ KƚŚĞƌ dĞĐŚŶŝƋƵĞƐ͘ 

 

6 

dŽƚĂů ϯϬ 

 
 

D. Students Assessment Activities: 

No Assessment Activities *  
Assessment 

timing 

(in week no) 

Percentage of Total 
Assessment Score 

1.  Midterm exam-1 5th week 20% 

2.  Midterm exam-2 10th week 20% 

3.  
Assignments, presentations, attendance, data 
search, participation 

Throughout 
the course 
duration 

20% 

4. Final exam 16th week 40% 

*Assessment Activities (i.e., Written test, oral test, oral presentation, group project, essay, etc.) 

E. Learning Resources and Facilities : 
1. References and Learning Resources: 

Essential References 1- Basile, A., & Gallucci, F. (Eds.) (2020). Current trends and future 
developments on (Bio-) membranes: Recent advances in 
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metallic membranes. Elsevier. https://doi.org/10.1016/C2018-
0-01769-7. 

2- Maulin P. Shah. (2023).Microbial technologies in industrial 
wastewater treatment. Springer. https://doi.org/10.1007/978-
981-99-2435-6. 

3- Ravindra Soni., Deep Chandra Suyal., Lourdes Morales-
Oyervides., & Mireille Fouillaud. (2023). Current Status of 
Marine Water Microbiology,Springer. 
https://doi.org/10.1007/978-981-99-5022-5 

4- Davis Jenkins., Michael G. Richard., & Glen T. Daigger. Manual 
on the Causes and Control of Activated Sludge Bulking, 
Foaming, and Other Solids Separation Problems. (2004). CRC 
Press. 

5- Michael H. Gerardi . (2016) An Operator's Guide to Biological 
Nutrient Removal (BNR) in the Activated Sludge Process. 
Chemical Publishing Company 

Supportive References  
Electronic Materials  

Other Learning Materials  
 

 

 

 

 

 

2. Educational and Research Facilities and Equipment Required: 

Items Resources 

facilities  
(Classrooms, laboratories, exhibition rooms, 

simulation rooms, etc.) 
Classroom 

Technology equipment 
(Projector, smart board, software) Projector, smart board 

Other equipment 
(Depending on the nature of the specialty)  
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https://doi.org/10.1016/C2018-0-01769-7
https://doi.org/10.1016/C2018-0-01769-7
https://doi.org/10.1007/978-981-99-2435-6
https://doi.org/10.1007/978-981-99-2435-6
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F. Assessment of Course Quality:  

Assessment Areas/Issues   Assessor Assessment Methods 

Effectiveness of teaching Students Indirect 
Effectiveness of students assessment Faculty Direct 

Quality of learning resources Faculty Direct 
The extent to which CLOs have been 

achieved Faculty Direct 

Other   
Assessor (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  

Assessment Methods (Direct, Indirect) 
 
 
G. Specification Approval Data: 

- BIOLOGY DEPARTMENT COUNCIL 

REFERENCE NO. 23 

DATE 23/8/1445 
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