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Atter finishing the course, students will be able to:
1. demonstrate and utilize fundamental knowledge about the main petrochemical raw materials and their
processing into monomers
Learning 2. demonstrate and utilize fundamental knowledge of about polymerization, copolymerization and
outcomes polycondensation procedures

3. demonstrate and utilize fundamental knowledge about the procedures for obtaining and processing
frequently used polymers (RE, RR, RS, PA, etc.)
4. master the procedures for the characterization and identification of synthetic polymers.

Prerequisites

Teaching methods

Lectures, experimental exercises, student visits to refinery, mid-term tests, seminar paper.

Syllabus outline

per week

1. The term polymer. Differences between macromolecular and low molecular compounds, basic
petrochemical raw materials and their production.

2. Chemistry of polymer formation. Functionality. Formation of unsaturated monomers, functionality,
conditions for the formation of polymers, formation chemistry.

3. Process of production of synthetic polymers (polymerization, methods of polymerization,
copolymerization, olicondensation, kinetics of formation of synthetic polymers).

4. Characterization of synthetic polymers (average molecular weight, distribution curves, polymer chain
structure, technical testing, thermal and chemical testing, application behavior testing, mechanical testing,
optical testing, electrical testing).

5. Technology of polyethylene. Description of the technological process and polymerization conditions.
Types of polyethylene and their specificities in obtaining procedures, characteristics and application.
Structure and characteristics. Processing procedures.

6. Polypropylene technology. Description of the technological process and polymerization conditions.
Structure and characteristics. Processing procedures. Production of mono-oriented polypropylene film,
production of biaxially oriented film. Application of the product.

7. Polyvinyl chloride technology. Description of the technological process and polymerization conditions.
Structure and properties. Processing and application.

8. Polystyrene technology. Description of the technological process and polymerization conditions.
Structure and properties. Production of expanded polystyrene. Processing procedures and application.

9. Polyethylene terephthalate technology (description of the technological process and polymerization
conditions). Processing procedures and application.

10. Polyester technology (description of technological process and chemistry). Unsaturated polyester
resins, synthesis of resins on an industrial scale, types of resins, hardening mechanism. Processing and
application of alkyd polymers.

11. Synthetic rubber technology. Chemistry of formation, types of synthetic rubber, structure, application
and processing.

12. Polyurethane technology (structure, basic raw materials, types, methods of obtaining, obtaining from
natural raw materials, application and processing).




13. Technology of polyamide polymers. Basic raw materials, chemistry of production, description of the
technological process, processing and application. Technology of acrylic polymers. Description of the
technological process and polymerization conditions. Structure and properties. Processing and
application.

14. Technology of acrylic polymers. Description of the technological process and polymerization
conditions. Structure and properties. Processing and application.

15. Basics of recycling of polymeric materials (comparison of natural and synthetic polymers in terms of
raw materials, production process and biodegradability, needs for recycling and recycling procedures of
synthetic polymers).
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