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In the modern new branches of production with the high specific energetic contribution the ions of alkali metals 
are used for both creation and regulation and diagnostics of the necessary level of ionization in the volume of high-
temperature heterogeneous ambiences that are used as working ambiences (WA) of the technological process [1,2], 
Under temperatures T > 2000 K that are standard for such systems the partial contributions of ion component in the 
ionization of the working ambiences are the major ones, but in the same time in the local areas they essentially 
depend on its uncontrolled statistical parameters that defines heterogeneity of WA on the microphysical level as 
well. First of all they are characteristics of disperse inclusions (macroparticles of condensed dispersed phase (CDP)): 
sizes and geometry of the individual condensed particles (CP), electronic and dielectrical properties of CP material; 
and the characteristics of CDP ensemble as whole - disperse and component content of "macroparticles' 
subsystem"; and, naturally, properties of carrying ambience that occupies one-tied area - mixings of buffer gas 
molecules and other forming of the gaseous phase. The development of the physical model and the getting of the 
basic mathematical equations and relations between of "heterogeneous" ionization of heterogeneous plasma system 
(HPS), derived from the conceptual basis of statistical approach is the aim and the task of the present work. The low-
temperature plasma with the condensed disperse phase of HPS which is, in the general case, a polydisperse mix of 
emitting macroparticles distributed spatially in the volume of gaseous phase and interacting with its components, in 
particular, with the subsystem of the additives of alkali atoms that have relatively low ionization potential and are 
easy ionizing (for instance, for the plasma of combustion products, they are included in the composition of alkali 
additive of a solid fuel), is investigated. It's supposed that the system is put in the thermostat that carries a definite 
temperature T, and all the components are in the state of a thermodynamical equilibrium, the outer electrostatic 
potential along all the whole system is constant. There are no methods in the existing model that allow defining of 
the particles' properties. Therefore in the present work we consider the Thomas-Fermi approximation and the tying 
of the solutions on the particle surface is done. That allows finding particle's characteristics. The ionization problem 
for the polydisperse system is also solved. Detail comparison with the other models is done. The good agreement 
with the existing experimental data is noted. In the frames of existing model it was possible for the first time to take 
into account the state of the inner electrons of macroparticle and its influence to the emittance energy. The 
dependence of the Fermi level and dielectric permittivity from the governing parameters of HPS of condensed 
particles is built. It's shown that in the submicron area it sufficiently affects to the value and the sign of particle 
charge. The interaction between "partial" and gaseous ionization is investigated in details. 
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