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Plasma-chemical method of direct restoring Si from quartz SiO2 can become the one of the most perspective method of quartz’s processing to high purity polycrystal silicon.

The method is realized by the path of introduction of solid quartz particles (with degree of dispersion of 10-50 micrometers) and restoring element (hydrocarbons  - CαHβ) into a plasma flow generated by a plasma generator. This initially heterogeneous flow can be turned into a homogeneous gaseous jet at the flow’s area with temperatures about 5-6 kK. Atoms and ions of Si, O, C and H are compounds of this flow. In a plasma-chemical reactor at processing of the set of non-equilibrium gaseous chemical reactions atoms of C and H react with free oxygen O (with formation of СОх and Н2О), excepting processing reactions of silicon’s oxidation to SiO. In the formed flow of a plasma-generating gas gaseous silicon falls out on silicon plates forming films of polycrystal silicon on this.

In this paper results of examination of evaporation of quartz’s evaporating process in the plasma flow are present. Based on the formed model numerical analysis of kinetics of non-equilibrium gaseous chemical processes are made in the plasma-chemical reactor and conditions are defined at which atoms of the restoring element will bind free oxygen with maximal efficiency. It was shown that output of free Si can reach values about 80-90 %. Estimation of basic conditions and geometric parameters of a reactor-condenser was performed based on solution of the problem of silicon’s diffusion in gaseous flow.

Concrete schemes of installations for realization of the plasma-chemical method of silicon’s direct reduction from quartz are present.
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