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Now the growing attention all over the world is given to prospects of nanotechnology development, i.e. technologies of direct production and usage of substances and materials based on particles with geometrical sizes in the range of 100 nanometers. Alongside with traditional ways of nanoparticles production, there are perspective supercritical methods of dispersion. During rapid expansion of supercritical solutions (RESS process), originally solid matter dissolve in a supercritical fluid, then extend in atmospheric conditions with the use of a special expanding device. As the result of supersaturation a plenty of stable nuclei, capable of further propagation is formed. In atmospheric conditions supercritical solvent turns into a gas phase and loses its dissolving power, and permeate, loose from a residual solvent, settles as submicronic particles and nanoparticles. Varying thermodynamical coordinates of process and geometry of the expansive device it is possible to operate the size, dispersibility and morphology of obtained particles. The advantages of RESS of process consist in relative simplicity of devices used and absence of a residual solvent in produced particles.

On experimental stand Thar RESS-100-2 Base the process of dispersion of polyisobutylene in an interval of temperatures 45-120 0С and pressure 100-350 bar has been investigated. Nanoparticles of 30-1000 nanometers size have been obtained. An opportunity to control the size of the particles, by changing the regime parameters has been revealed. The technique of polymeric nanoparticles modification has been offered during rapid expansion of supercritical solutions. As the result of modification, the effect of agglomeration is suppressed, and the particle is covered by modifier. The mathematical model of particles propagation has been developed as the result of condensation of permeate on critical nuclei during rapid expansion of supercritical solutions. Condensation has been designed under the set initial and geometrical conditions. Qualitative analysis of obtained results has been given.






