The main directions of the scientific work

1. A new method to improve operational properties of the polymer electrete fluorescent nanoparticles recording layer by adding PE CVD protective anti-friction wear-resisting diamond-like (DLC) films into the multilayer optical disc has been suggested. Depending on deposition conditions the films are expected to possess the following characteristics: friction coefficient ( 0.08, microhardness up to 20 GPa, Young’s modulus ( 170 GPa, refraction index 1.8-2.2, extinction factor 1000-100 cm-1; optical band gap ( 1-3,0 eV and the film thickness ranges from ( 10 nm up to 1.0 (m.
The significant attention will be paid to the reliable data obtaining on durability and stability of the coats under the environmental destructive actions at the temperature range -50o - +50oС, the cyclic temperature changes from -50o up to +50oС, the action of the solutions of acids, alkalis and organic dissolventes, the influence of the enhanced humidity and the washing agents actions. On the base of the comprehensive study of the optical and structure characteristics of the DLC films, which will be received using PE CVD with improved properties developed during the realization of the project, the deposition technology for the multilayer optical disc will be optimized.


2. The synthesis of new functional radical initiators, including peroxide oligomers and polymers. The study of their immobilization and reactions at interfaces in diverse colloidal systems: emulsions, latexes, aqueous and organic suspensions, filled and reinforced polymers, polymer mixtures, etc. Grafting polymerization.


3. Advanced technologies for production of special latexes and polymer dispersions:

 - Stable surface functionalized water dispersion of polymers which don't contain free emulsifiers;

 - Latex with complex structure of particles, e.g. "core – reactive shell"

 - Polymer dispersion filled with silica, magnetic or semiconductor nanoparticles; 

 - Polymer dispersions with fluorescent markers. 

The above latexes and polymer dispersions are suitable for exploitation as dressing agents and film forming polymers, adhesives and the basis of varnishes and paints; for their use in immunodiagnostics and immuno​analysis, as highly effective sorbents for separation of biopolymers, for cell growing, as quantum dots, etc. 

4. Obtaining of composites with improved physical and mechanical properties:

Fillers with the complex structure like solid core – elastic polymer shell as well as elastomer core – tough polymer shell are intended for their application in polymer composite materials with the purpose to improve the physico-mechanical properties. Encapsulation of the mineral fillers by elastomer shell facilitates enhancing of composite impact resistance by 2…3 times, as compared with non-modified fillers. Developed method for the filler encapsulation is applicable to a wide range of diverse fillers and polymer matrices. The higher effectiveness is achieved in the case of highly filled composites.

5. Hollow polymer microspheres and microcontainers:

Hollow polymer microspheres of precise size and characteristics, obtained via controlled syntheses based on interfacial reactions of polyfunctional peroxides, are of great interest for the use as the low-density fillers for composites; opacifyng agents for paints; microcontainers for inks or drug delivery; specified sorbents for extraction, concentrating and analysis of biological subjects, rare-earth, noble or radioactive metals and so on.

6. Membrane technology

New precisely tuned polymeric microfilters and membranes with selective layers obtained by the method of frontal polymerization are of interest for application in ultrafiltration and inverse osmosis membrane technologies used for separation of organic and inorganic compounds. 

7. Kinetic regularities of linear and 3D photoinitiated polymerization till the high conversions and kinetics of postpolymerization.

Application of these investigations for creation of novel technologies, including nanotechnologies, for design and production of high-tech polymer materials.

