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Course annotation

The prerequisites to study the course of Colloid Chemistry and Technology in Nanochemistry are: PhD
students have taken during their higher education program the following courses: physics, inorganic
chemistry, physical chemistry, polymer chemistry, and colloid chemistry. The proposed course
comprises the following chapters: 1. Introduction. Colloid chemistry, colloidal particle and its
characteristics. Principles of classification of dispersion and colloidal systems. 2. Thermodynamic
properties of the colloidal state. Melting temperature dependence on particle size. Capillary phenomena,
capillary condensation. 3. Colloidal particle analysis methods. X-ray diffraction, scanning electron
microscopy. 4. Principles of obtaining colloidal systems. Dispersion and its application to the mechanical
synthesis of alloys and compounds. Chemical condensation methods. Preparation and application of
metal hydrosols. Sol-gel technology. 5. Self-assembled colloids. Surfactants (SAM), their classification,
micelle formation and thermodynamics of formation. Microcapsules and microencapsulation
technologies. Solubilization and its application. Reverse micelles and their application in nanoparticle
synthesis. Kinetics of reactions in micelles, classical and probabilistic approach. Nanoemulsions. 6.
Formation of a double electric layer. Surface charge of nanopatrticles, isoelectric point. Protein surface
charge, isoelectric point. lonic membranes and their application. 7. The role of double electrical layer
structure in stability and coagulation of colloidal systems. Schulce-Hardi rule. Coagulants. DLVO theory.
8. Steric stabilization of colloidal and nanochemical systems. Flocculation. Application for the
degradation of nanoparticle systems.
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