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Course annotation 

Basic concepts of dispersion systems. Classification. General regularities of sol formation. Physical and 
chemical methods. Sol purification. Durability and coagulation of sols. Rheological and optical properties 
of sols. Introduction to the chemistry of sol-gel processing. Sol-gel synthesis method. Synthesis of 
transition metal oxides. Sole-gel process in aqueous medium. Hydrolysis and condensation reactions in 
the aqueous solutions of inorganic salts of transition metals. Hydrolysis of metal cations. Load - pH 
diagrams. Initiation of condensation reactions. Olation mechanism. Formation of deposits and gels. M 
(II) metal oxide sols and gels. M (III) metal oxide sols and gels. Oxidation mechanism. Polyanions. Role 
of the anion on the hydrolysis and condensation reactions in the aqueous solutions of inorganic salts of 
transition metals. Indirect study of the sol-gel process of transition metals. Solution chemistry of transition 
metal alkoxide precursors. Hydrolysis and condensation of metal alkoxides. Chemical modification of 
metal alkoxides. Metal carboxylates. Metal alkoxides with polidentated ligands. Ligand exchange 
reactions. Hydrolysis and condensation reactions in solutions of inorganic salts and alkoxides of 
aluminum. Aggregation and intercalation. Anisotropic aggregates. Intercalation properties of vanadium 
pentoxide gels. Physical properties of transition metal oxide gels. Synthesis of multicomponent metal 
oxides by sol-gel method. High temperature superconductors. Ferroelectric materials. Silica gels. 
Aluminates. Synthesis of alloyed alumina and aluminates. Method for the synthesis of carboxylate 
alumoxanes. Synthesis and application of perovskite materials. Optical materials. Bioceramic materials. 
Formation of thin and thick films by sol-gel method. 
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