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A wide application of low-temperature plasmas in the industrial scale requires the new approaches to the investigation and description of plasma processes. The heterogeneous plasma-chemical reactions resulting in the modification of the surface properties accompanied by the elimination of various gaseous products as well as by the changing the boundary conditions. At the same time, the presence of the gaseous products changes the heterogeneous plasma-chemical reaction conditions. Really, the fluxes of the gas-phase products in the typical industrial plasma chamber are close to the flux of the initial plasma-forming gas [1-3]. As a result, the properties of the plasma are in the strong dependence on the chemical reactions stimulated by plasma. The strong feedback between the plasma chemical composition and the discharge physical properties is appeared.
The aim of given study is the analysis of interaction between non-equilibrium air plasma and polypropylene leading to situation mentioned above..

A direct-current air-glow discharge at a pressure of 30-300 Pa, at a discharge current of 20-110 mA was exited in air at a linear flow rate velocity of 10-50 cm/s for the normal conditions. The surface fraction covered by the polymer reached up to 40%. A gravimetric method was used to study kinetics of the material etching. The composition of the functional groups on the PP surface was characterized by the method of Fourier Transform Infrared by Attenuated Total Reflectance (FTIR ATR). The longitudinal electric field strength was determined using the method of current compensation in a circuit formed by two probes. Positive ion flux on the wall was measured by probe method as well. The composition of stable etching products (CO2, H2O, CO and H2) in gas phase was measured by mass-spectrometric method.  On the base of spectral measurements the rotational temperatures of N2 (С3Πu), NO(A3), CO(B1) , effective vibration temperatures of N2(С3Πu), NO(A3) states, atomic oxygen O(3P) concentration were determined.

The results of modelling plasma system properties are discussed. The modelling was carried out  by combined solution of the Boltzmann equation for electrons; of charges balance, plasma electro dynamic equation, equations of vibration kinetics for the ground states of molecules of N2, O2, NO; H2O, CO, H2 and of the equations of chemical kinetics for these molecules, their excited states, and dissociation products. The details of calculations were presented in studies [4,5].
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