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Chemistry of modern polymeric materials

FACULTY OF CHEMICAL ENGINEERING AND TECHNOLOGY /
Chair of Biotechnology and Physical Chemistry

30 hours (lectures)
1 semester
2

The course allows the students to understand basic laws in polymer chemistry and
physics as well as the effect of chemical structure of polymers and used additives
on the materials properties. A general introduction to polymers, basic
terminology and definitions, their classification and applications will be
presented. In the second part of course various types of modern polymeric
materials will be presented and basic structure-property relationships will be
discussed including explanation of the reasons of specific characteristics of
analysed materials. Technology and processing of polymers will be discussed in
the context of their special applications.

Types of polymers and polymerization reactions: Step and chain polymerization.
Polyadditiona and polyncondensation. Polymer structure.

Chain polymerization: initiation methods, intitiators. Propagation and
termination of polymerization reactions. Copolymerization — Q-e scheme. Kinetics
of polymerization reactions: equations, decomposition, propagation and
termination rate constants.

Cationic and anionic polymerizations: mechanism, catalysts, and conditions.
Coordination polymerization: catalysts and kinetics. Stereoregularity of
polymerization.

Natural polymers. Starch — structure, properties and reactivity: amylose and
amylopectin. Modification of starch — applications.

Cellulose - structure, properties and reactivity. Modification of lignin. Cellulose —
regenerating processes.

Natural fibers — type, characteristic and comparison with synthetic fibers. Carbon
fibers from natural and synthetic polymers.

Biodegradable polymers — application in pharmacy, medicine, and tissue
engineering. Evaluation methods and properties.
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Final test

Student should have basic knowledge of organic chemistry
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