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The magnesium metal reduction of niobium and tantalum from pentoxides is discussed as an alternative to sodium metal reduction of these metal from potassium heptafluoroniobate and heptafluorotantalate, respectively. 

The systems of Nb2O5-Mg-Ar, Ta2O5-Mg-Ar, Nb2O5-Mg-NaCl-Ar and Ta2O5-Mg-NaCl-Ar  have been examined at using an ASTRA.4 software with database АСТРА.BAS [1] in the temperature range of 300-3000 К and pressure  0,1 MPa, with ionized substances mapped out. The database was supplemented with the parameters of the following binary oxides likely to form in these systems: MgTa2O6, Mg3Ta2O8, Mg4Ta2O9, Mg5Ta4O15, MgNb2O6, Mg4Nb2O9 and Mg5Nb4O15. 

It has been established that for the Nb2O5-Mg-Ar and Ta2O5-Mg-Ar systems the equilibrium reaction temperatures are 2658 К and 2590 К, respectively, which exceeds the magnesium boiling point, and are  unaffected by the temperature of feed reagents.   The temperature reduction below 1380 K is possible by adding thermal ballast (magnesium excess – 100% and 75% with respect to stoichiometrically necessary, or sodium chloride – 198% and 93% with respect to pentoxide mass, respectively, for the systems  Nb2O5-Mg-Ar and Ta2O5-Mg-Ar). Analysis of the relationship between the equilibrium phase distribution and temperature has shown that at about 2400 K in the Nb2O5-Mg-NaCl system an inverse reaction of magnesium reduction from oxide is possible, while in excess of temperature 2650 K niobium dioxide is formed. In the Ta2O5-Mg-NaCl system, an inverse reaction may occur from the temperature of 2500 K. At stoichiometrically necessary  magnesium contents in the systems, no magnesium niobates or tantalates were observed in the reaction products.   

From calculated phase compositions it becomes evident that sodium chloride cannot be considered a completely indifferent ballast. In excess of temperature 1450 K, a part  of the sodium can be reduced by magnesium and pass to the gaseous phase.  
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