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Course annotation 

In this course we deal with heterochain polymers – their synthesis, structure-properties relations, and 
their application trends. A pecular attention will be paid to a large-scale industrially produced 
heterochain polymers and to those who have particular interest in a present-day engineering and 
technology.  
 
1. IUPAC nomenclature of carbochain, organic and inorganic heterochain, and coordination polymers. 
Carbon bonds with common elements. Relation of bond stability to a thermal and chemical stability of 
heterochain polymer. Classification of heterochain polymers and their synthesis pathways: 
polycondensation, polyaddition, cationic and anionic polymerization.  
 
2. Polycondensation. 2a. Equilibrium polycondensation. Equilibrium polycondensation mechanism, 
technique, kinetics, reaction rate and molecular weight distribution. Probability of cyclization. Linear 
saturated polyesters. Polyethylene terephthalate. Unsaturated oligoesters and oligoester acrylates: 
synthesis, uses and crosslinking. Branched polyesters and alkyd resins. Alkyd resins synthesis 
pathways and monomers used thereto. Crosslinking mechanisms of alkyd resins. Siccatives. Modified 
alkyd resins. Water-soluble alkyd resins and their crosslinking. Aliphatic polyamides: synthesis from 
monomers and monomer salts. Polyanhydrides. Synthesis of epoxy resins (polyethers) fom bisphenol 
A and their application. Urea- and melamine- formaldehyde resins. 2b. Non-equilibrium (interfacial) 
polycondensation: pecularities, kinetics and technique. Polysulfides (Thiokl rubbers). Polyarylates. 
Polycarbonates. Synthesis of polyamides from diamines and dicarboxylic acid halides (aramids). 
Ionenes: synthesis, properties and application trends. 2c. Two-stage polycondensation. Cyclic 
polyimides. Polybenzimidazoles. 2d. Hydrolytic policondensation. Polysiloxanes. Polycaprolactam.  
 
3. Polyaddition. Polyurethanes and their foams. Crosslinking of epoxy resins.  
 
4. Cationic ring-opening polymerization. Polyethyleneimine.  
 
5. Anionic ring-opening polymerization. Polyethylene glycols. Polycaprolactone. Polyformaldehide 
(polyoxymethylene) and its copolymers.  
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