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VOLUMETRIC PROCESSING OF CAPILLARY-AND-POROUS MATERIALS IN LOW PRESSURE RF DISCHARGE
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Results of experimental researches of low pressure RF plasmas influence upon capillary – and - porous materials (CPM) are presented. Both organic CPM such as natural fur and leather which have porosity 40 - 60 % and diameter of pore 0,03 ― 20 microns, and inorganic CPM represented by silica gel powder which have diameter of particles less than 100 microns and the pore size from 20 to 40 nanometers was researched. 
Processing was carried out on RF plasma installation which have generation frequency of 1.76 and 13.56 MHz, an actuation gas pressure from 13.3 up to 133 Pa, gas flow rate up to 0.1 g·s-1, discharge power from 0.7 up to 3.2 kW. Argon, oxygen, nitrogen and their mixes were used as actuation gas. Either inductive or capacitive coupled RF discharges were used. 

It is known that samples located in low pressure RF plasmas are exposed to influence of an ion stream with energy from 30 to 100 eV and ionic current density on a surface from 0.5 - 25 A·m-2 [1]. RF plasma processing of natural leather and fur results in change of material structure in their volume. That leads to change of their physical and mechanical characteristics, such as strength to rupture, porosity, water absorption and other. RF plasma processing of silica gel powder results in drying and activation it. That leads to increase of sorption capacity on 14 - 20 % in comparison with kiln drying. This fact points to volumetric processing of a material.
The physical model of volumetric processing of CPM is presented. As a result of occurrence of a positive charge sheath around a sample, the alternating electric field by intensity about 104 - 105 V·м-1 is created inside the porous volume what lead to periodical breakdown of one. Recombination of electrons and ions aroused at breakdown results to change of capillaries and porous internal surface properties.
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