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Objectives:
The following objectives have been adopted for this course.

Expected Learning Outcomes
At the end of this unit, the students should be able to;
1.      State the basic principle of homogenous and heterogeneous catalysis
2.      Describe catalytic processes and reaction mechanisms in petrochemicals
3.      Describe adsorption and chemisorptions processes
4.      Explain applications of industrial catalysis 

5.  Apply previously learned concepts in chemical kinetics and thermodynamics to the 
description of heterogeneous catalytic phenomena.

6.   Be able to describe how catalytic materials are prepared and work and also describe 

the chemical and catalytic properties of catalysts. 


 7.   Be able to determine effectiveness factors for catalytic reactions under specific 
    
      conditions, and explain the fundamental aspects of commercially important catalytic 
      reactions.
Course Description
Heterogeneous and homogenous catalysis; Importance of catalysts in industry; Basic principles, including coordinate unsaturation, ligand effects, metal hydride complexes, oxidative addition, reductive elimination and insertion reactions; Adsorption and
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 chemisorption; Catalysis on metal oxides, acidic surfaces and other solid surfaces;  Hydrogenation, hydroformylation, C-C bond formation and polymerization, including enantio-selective variants of these reactions;  Industrial applications of catalysts;  Catalytic processes and reaction mechanisms in petrochemicals fine chemicals and coal;  Current development in catalyst design.
Core Reading Materials
Textbooks
1.        Albert, V.M. (2007). Kinetics of Catalytic Reactions. NY, USA: Springer Publications.
2.        Hagen, J. (2008). Industrial Catalysis: A Practical Approach (3nd ed). Hoboken, NJ: Wiley-CVH.
3.        Bartholomew, C.H. & Farrauto, R.J (2010). Fundamentals of Industrial Catalytic Processes (2nd ed.). Hoboken, NJ: John Wiley and Sons, Inc.
Content Breakdown:
	Lecture/ Week
	Course content
	Remarks

	1 - 2 
	Introduction of the course

Homogeneous and Heterogeneous catalytic processes, types of homogeneous and heterogeneous reactions.
	Review and Introduction of the course

	2
	Importance of catalysts in industry; Basic principles, including coordinate unsaturation
	Application of Catalysis

	3 - 4
	ligand effects, metal hydride complexes, oxidative addition, reductive elimination and insertion reactions; Adsorption and chemisorption;
	Principles of adsorption

	5 - 6
	Catalysis on metal oxides, acidic surfaces and other solid surfaces; Hydrogenation, hydroformylation C-C bond formation and polymerization
	Application of catalysis

	7
	CAT 1
	Assessing students

	
	Continuation of polymerization catalytic reactions
	Polymerization studies

	8
	Study of enantio-selective variants of catalytic reactions;  
	Brief overview of catalytic reactions

	9
	Industrial applications of catalysts;  
	Catalysis in industries

	10 
	Catalytic processes and reaction mechanisms in petrochemicals fine chemicals and coal
	Mechanistic study of catalysis 

	11
	Current development in catalyst design
	Conclusion and summary of the course

	12
	Group Presentations
	To present various subtopics as part of assessment of the course

	13
	CAT 2,   Revision
	Evaluation of the learner

	14
	EXAMS
	Final Examination 

	15
	EXAMS
	


Assessment Mode: 
Students Performance will be assessed through continuous assessment tests, assignments, and laboratory experiments that will account for 30 %.
End of semester exam will account for 70 %.
Staff performance: A questionnaire at the end of each semester for students to fill.
· Practicals: Experiments are part of the course and students will be required to attend   Lab sessions and write reports. 

References:
· R. J. Farrauto and C. H. Bartholomew, Fundamentals of Industrial Catalytic Processes, Blackie Academic & Professional, 1997.
· H. S. Fogler, Elements of Chemical reaction engineering, Prentice-Hall of India, 2002, Third edition.
· J. J. Carberry, Chemical and catalytic reaction Engineering, Dover Publications, 2001.

· J. M. Thomas & W. J. Thomas, Principles and Practice of Heterogeneous Catalysis, VCH, 1997.
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