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chemico-thermodinamic modelling of dynemics and intensity of plasma processes at arc discharge impact on sheet material scale
S.A. Sosnovskiy, G.T. Starostin, V.A. Makeev 
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Chemico-thermodynamic modeling and experimental investigation of iron reduction from sheet material scale in plasma of arc discharge is conducted.

Physic-chemical working out of plasma-chemical scale reduction technology was conducted by using Fe2O3 mixture in condensed phase with easily accessible gases, namely with carbon dioxide, gas hydrocarbons, ammonia, hydrogen and nitrogen.

Chemical processes modeling in low-temperature plasma for equilibrium process stage was carried out by using of automatized system of thermodynamic calculation “TERRA”. Calculations were conducted for temperature range of 300-5000K and base mixture pressure range of 0.001-0.0001 MPa. The end calculation results were the values of equilibrium molal concentration of chemical combinations (mole/kg), formation of which is possible thermodynamically in the circumstances. Based on the calculations temperature and pressure dependence diagram of molal concentrations of created chemical combinations of investigated system are constructed.  Calculations were conducted for Fe2O3, CO2, СН4, С3H8, C6H6, NH3, H2 and N2-С mixtures in the stoichiometric ratio.

Chemico-thermodynamic modeling and experimental investigation of iron reduction from sheet material scale in plasma of arc discharge is conducted. Reaction analysis conducted by thermodynamic modeling for equilibrium stage showed, that in circumstances of reductive plasma the following take place: condensed phase creation as cement iron, free carbon, carbon creation as free carbon, iron oxide getting away and sheet surface modification.

Probably in the case of hydrocarbons there is an optimal proportion of Fe, O, C and H, at which iron carbonization, carbon formation as free carbon take place and iron oxide gets away.

In Fe2O3 - CO2 plasma case oxygenized iron as stable phase is created. Therefore, oxygen-containing gases application leads to surface reoxidation. 

At test bench investigations of iron reduction from sheet material scale in plasma Fe2O3 - N2-С were conducted. Experimental investigations showed the conformity with calculated values and perspective of this method application for material treatment.
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