Course title: Heterogeneous catalysis

Institute/Division: FACULTY OF CHEMICAL ENGINEERING AND TECHNOLOGY

Number of contact hours: 30 hours. (15 lecture, 15h seminar, Exam)
Course duration: 1 semester
ETCS credits: 3

Course description: Introduction in Catalysis: General Principles of Catalysis, Thermodynamics and
kinetics, History of catalysis, Importance of R&D in catalysis, Types of catalytic, processes, Process
selectivity. Homogeneous Catalysis: Emzymes as catalysts in organic synthesis. Heterogeneous
Catalysis: Steps of catalytic reaction, Types of Catalysts: Transition metals, Oxide catalysts, Zeolites,
Role of support, Adsorption andReaction at Solid Surfaces, Mechanisms of catalytic process at
surface. Heterogeneous Supported Catalysts: Models of active particle deposition, Role of support,
structural properties of support, Preparation methods of supported catalysts, Forming of catalysts.
Catalysts characterization: Elementar composition, Phases and Crystallinity, Surface and bulk
composition, Porosity, Dispersion of active phases, Acidic/Basic site strength, Activity testing,
Spectroscopic methods. Heterogeneous Catalytic Reactors: Choosing type of Reactor for Catalytic
processes, Modern Reactors & Reaction Monitoring. Catalyst Poisoning: Solving problems with
poisoning at engineering level. Design of catalytic process for novel chemical technology: Catalysts
screening and selecting, Catalyst design principles, Industrial catalysis, Catalysts in Nanotechnology
and Chemical Industry, Role of chemists and chemical engineers team work. Recent and future trends
in Catalytic Processes: Role of catalysis in a national economy, Green technology, Photocatalysis,
Microreactors, transportation biofuels.

Education effects :
- knowledge: student knows the most important catalytic processes; knows the types of catalysts; is
familiar with industrial applications of heterogeneous catalysis.

- skills: presentation skills, knowledge of zeolite structures, the ability to select a catalyst for the
reaction

- social: student is able to work independently and in the group both at the project group;

Literature: Handbook to heterogeneous catalysis, Elsevier
Assessment method: Presentation, Exam

Prerequisites: Basic knowledge in physical chemistry.

Primary target group: Students from all specialties

Lecturer: prof. Piotr Michorczyk Piotr.michorczyk@pk.edu.pl

Maryja Myradova maryja.myradova@pk.edu.pl

Contact person: Maryja Myradova maryja.myradova@pk.edu.pl

Remarks: The course is selectable



