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	Aims: To familiarize the students with the fundamentals and principles of the catalysis and catalytic processes.

	Thematic (for 14 weeks):
1. General definitions of the catalysis. Main features of the catalytic systems (activity, selectivity, stability, promotors, accelerators, inhibitors, poisons).
2. Comparison of the catalytic and non-catalytic reactions. The thermodynamic aspects and energetic aspects of the catalysis). 
3. Classification of the catalytic processes, the development of the catalytic theories.
4. Adsorption, adsorption types, temperature dependence, reversible-irreversible sorption.
5. The basic principles of  chemical kinetics, reaction rate theories. Arrhenius relation, activation energy.
6. The elementary steps of the catalytic reactions. The rate determining role of the elementary steps, irreversible step. General kinetic equations for different types of catalytic change.
7. The mechanism of the catalysts (the morphological aspects of the catalysis). Review of the geometric theories. Multiplet theory, catalytic changes over adsorbed catalyst atoms. Active sites theory.
8. Energetic changes over homogeneous surface catalysts.
9.  Energetic changes over heterogeneous surface catalysts. Compensation theory.
10. Electron theory of the catalysis. Classification of the catalysts (metals, semiconductors, insulators, supported catalysts).
11. Sorption types over metals and chemical changes over metal catalysts.
12. Semiconductors. Change of the Fermi levels and the catalytic implications of the change:  n-, and p-semiconductors.
13. Insulators, zeolites, properties of the zeolites molecular sieve effect, shape selectivity, Bronsted and Lewis acid sites and catalytic activity.
14. Rate and kinetic equations of the catalytic reactions, and determinations of the equations. Reactor types and the interpretations of the results. Determinations of the reaction mechanism.

	Suggested textbooks:
1. Ertl G., Knötzinger H., J.Weintkamp: Handbook of Heterogeneous Catalysis, Wiley, 1997.
2. [bookmark: _GoBack]Szabó Z., Kalló D.: Contact Catalysis. Akadémiai Kiadó, Budapest - Elsevier, Amsterdam, 1976. Vol. I. Chapter
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