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Course  Energy and Environment Academic year 2021/22 

Subject Air pollution and gaseous effluents treatment ECTS 5.5 

Type of course Compulsory 

Year 3rd Semester 1st sem. Student Workload: 

Professor(s) Jorge Manuel Pereira Gregório Total 154 Contact 75 

Area Coordinator  Rui Pitarma Ferreira 

 

 

1. LEARNING OBJECTIVES 

The aim of this course, in continuity and linkage with another course of the energy and 

environment graduation, which students develop knowledge, skills and tools which enable 

them to be able to: 

A. Identify and understand the key aspects concerning the origin of air pollution, pollutant 

dispersion, transformations and their associated effects. 

B. Identify and understand the key tools of current work in the field of air pollution, including 

key aspects of the legislation, rules and regulations as well as the sampling of pollutants. 

C. Identify and understand the main aspects of the major technologies for the gaseous 

effluents treatment. 

D. Dimensioning the control of pollutants in gaseous effluents equipment and define the main 

operating conditions of it. 

E. Ability to prepare technical recommendations aimed at improving the environmental 

performance of a facility, in terms of gaseous emissions. 

 

2. PROGRAMME 

1. Introduction. The atmosphere. 

2. Major air pollutants and their sources. 

3. Behavior of pollutants - atmospheric aerosol. Chemical kinetics and photochemistry in the 

atmosphere. 

4. Dispersion of pollutants. Dispersion modeling of pollutants. 

Planned SD 
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5. Management of air quality. 

6. Legal and customary procedures. 

7. Effects of air pollution. 

8. Characterization of gaseous effluents. Gaseous and particulate composition of 

measurement of air pollutants methods. 

9. Dynamic particles. Separation of particles. Overall efficiency. Output distribution. 

10. Technologies for removing particulate pollutants: Cyclone Separators. Electrostatic 

precipitators. Dried filters. Wet scrubbers. 

11. Technologies for removing gaseous pollutants: gas-liquid absorption. Gas-solid 

adsorption. Incineration. Techniques for biological gaseous effluents treatment. 

12. Complementary technologies: processes for desulfurization, denitrification and 

deodorizing. 

 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

The A objective, concerning the essential aspects of air pollution, reaches up with chapters 1, 

2, 3, 4 and 7. 

The B goal concerning of the main tools work in the field of air pollution, can be reached with 

chapters 5, 6 and 8. 

The C goal concerning the essential aspects of the key technologies of gas treatment plant, 

reaches up with Chapters 9, 10, 11 and 12. 

The D objective concerning on the control of pollutants in gaseous effluents equipment and 

define the main operating conditions, can be reached with the skills acquired with Chapters 

10, 11 and 12. 

The E purpose concerning the ability to develop technical recommendations aimed at 

improving the environmental performance of a facility, from the point of view of emissions, is 

the most comprehensive of all and requires critical sense for the majority of the content taught 

at this course. For that are essential Chapters 5, 6, 8, 9, 10, 11, and 12. 

 



 

SUBJECT DESCRIPTION 

 
 
 
 

MODELO 
PED.013.02 

 

P á g i n a  | 3 
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[6] Wark, Kenneth, Warner, Cecil F., Davis, Wayne T. (1998); Air Polution, its origin and 

control, third edition, Addison Wesley Longman, Inc, Menlo Park, California. 

[7] Seinfeld, J.H. and Pandis, S.N. (1998). “Atmospheric Chemistry and Physics – From air 

pollution to climate change”. John Wiley and Sons, New York.  

[8] Heumann, William L., (1997); Air Pollution Control Systems, McGraw-Hill, New York. 

 

5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

The teaching methodologies used in lectures and theoretical-practical classroom are very 

varied and include interactive exhibition, dialogue and methods: demonstrative, interrogative, 

case studies, simulations and problem solving. 

The tutorials focuses on case studies, problem solving and clarification of questions submitted 

by students and guidance of a practical assignment recorded in continuous assessment. 

During the semester, we should carry out a study visit to thermal plant to better understand the 

contents of this course. 

The assessment may be continuous or regular attendance by a final examination. 

Continuous assessment by frequency consists of a write test with the value of 12 points and a 

team work on the design of dust extractors, practical case study and research on methods of 
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gaseous effluents treatment delivered and presented at the last class with a weighting of 8 

values. 

The practical work is mandatory and will not be counted in the normal or recourse exam time. 

 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

The teaching methodologies used in lectures and practical classes such as interactive 

exhibition, dialogue and methods: demonstrative, interrogative, case studies and problem 

solving, allow you to develop an intuitive understanding of the basics of air pollution and 

treatment gaseous effluents and enable students to correctly identify problems, to know the 

most important legislation and implement the best solutions for each case. 

The tutorials focuses on case studies and problem solving and guidance of practical work, in 

order to improve learner autonomy in problem solving and complement theoretical and 

practical lessons, with closer monitoring of student include the guidance of a practical 

assignment recorded in continuous assessment. The sessions of tutorials are also used to 

identify the contents where students have greater difficulty, in order to take timely action in 

order to reduce school failure and improve self-esteem of students. 

 


