Course SYLLABUS 
	Basic data of the subject

	Academic Unit: 
	Faculty of Mathematics and Natural Sciences
Department of Chemistry

	Course title:
	Catalysis and catalysts

	Level:
	Bachelor

	Course status:
	Elective

	Study year:
	III

	Number of hours per week:
	2+1

	Credit value – ECTS:
	3

	Time / location:
	

	Lecturer:
	Prof. Ass. Dr. Makfire Sadiku

	Contact details: 
	e-mail:makfire.sadiku@uni-pr.edu; 

tel.: 044 166 499

	

	Course description
	The subject provides basic knowledge of catalysis, Theories of catalysis, Active centre on catalyst surface, adsorption theory and catalytic activity, Acid – Base catalysis, Enzyme catalysis, Mechanism of enzyme catalysis, application of catalysis in industries. The course deals with chemical and physical phenomena that are important within catalysis. Among these are adsorption on and desorption from solids, the chemical kinetics of surface reactions, and chemical equilibrium. 

	Course objectives:
	Catalytic processes play an important role in the refinery and chemical industries where heterogeneous catalysts are used in various reaction steps from feedstock to end product. In recent years, heterogeneous catalysis has received growing importance in the environmental sector for reduction of harmful components from waste gases. The course provides competences in catalysts’ structure, physical design, catalytic functions and active sites, knowledge that a chemical engineer must possess for working with evaluation and development of catalysts. An important objective of the course is to give knowledge about a variety of methods for characterization of the respective bulk and surface of catalysts with regard to composition and structure.

	 Learning outcomes:
	 After completing the course, students should:

· To know the meaning of terms catalyst and catalysis and explain homogenous and heterogeneous catalysis with examples.

· To know different characteristics of catalytic reactions and explain catalytic poisoning. 

· Give a quantitative description of adsorption/desorption and the kinetics of catalytic reactions on a surface.

· Account for how the catalytic activity and selectivity is influenced by the properties of the catalyst.



	

	Contribution on student load (must correspond with learning outcomes)

	Activity 
	Hours
	week
	Total /hours 

	Lectures
	2
	15
	30

	Exercise theoretical/laboratory
	1
	15
	15

	Practice work
	
	
	

	Contact with lecturer/consultations
	2
	3
	6

	Field exercises
	
	
	

	Mid-terms, seminars
	2
	2
	4

	Homework
	1
	5
	5

	Individual time spent studying (at the library or home)
	1
	15
	15

	Final preparation for the exam
	2
	3
	6

	Time spent in evaluation (tests, quiz, final exam)
	2
	2
	4

	Projects, presentations, etc.
	
	
	

	Total


	13
	60
	85

	

	Teaching methods  
	Lectures, numerical exercises, lab exercises.

	
	

	Evaluation methods
	First midterm evaluation: 25% , Second midterm evaluation: 25% ,Homework  and seminars: 10%, Regular attendance: 5% , Final exam: 35% ,Total: 100%  

	Literature

	Basic Literature:  


	· Gadi Rothenberg, Catalysis Concepts and Green Applications, WILEY-VCH Verlag GmbH & Co. KGaA,Weinheim, 2008
· Ertl, Knozinger, Weitkamp, Handbook of heterogeneous catalysis, Wiley-VCH, Weinheim 1997

· Jens Hagen, Industrial Catalysis, WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim, Germany, 2006.



	Additional Literature 
	


	Designed study plan:  

	Week
	Lectures which will be held

	First week:
	Introduction to Catalysis

	Second  week:
	Acid-Base Catalysis

	Third  week:
	Homogeneous Catalysis

	Fourth  week:
	Homogeneously Catalyzed Industrial Processes

	Fifth  week:
	Biocatalysis

	Sixth  week:
	Heterogeneous Catalysis: Fundamentals

	Seventh  week:
	Catalyst Concepts in Heterogeneous Catalysis

	Eighth  week:
	Mid-term I

	Ninth  week:
	Solid Catalysts

	Tenth  week:
	Heterogeneously Catalyzed Processes in Industry

	Eleventh  week:
	Electrocatalysis

	Twelfth  week:
	Environmental Catalysis and Green Chemistry

	Thirteenth  week:
	Catalysis Reactors

	Fourteenth  week:
	Economic Importance of Catalysts

	Fifteenth  week:
	Mid-term II

	


	Academic policies and rules of conduct:

	Regular presence of students in the lecture is important with the aim to learn organic

chemistry  easily, as   well as   presence  in  the   exercises is   mandatory.  Entering   the hall

should be timely; cell phones should be switch off in the hall or lab

Regular presence of students in the lecture is important with the aim to learn organic

chemistry  easily, as   well as   presence  in  the   exercises is   mandatory.  Entering   the hall

should be timely; cell phones should be switch off in the hall or lab

Regular presence of students in the lecture is important with the aim to learn organic

chemistry  easily, as   well as   presence  in  the   exercises is   mandatory.  Entering   the hall

should be timely; cell phones should be switch off in the hall or lab

Regular attendance in lectures and exercises as well as the activity during the lectures and exercises.
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