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The Electrochemical Measurement of the Standard Free
Energy of Formation of Niobium Oxides

Teruyoshi HIRAOKA, Nobuo SANO and Yukio MATSUSHITA

Synopsis:

A modified cell arrangement has been used particularly for the purpose of mcasurmg the standard free
energy of formation of low oxygen potential oxides of niobium.

The cell used were as follows;

I Nb, NbO|ThO.-Y,04|Cr, Cr,0O,

IIL. NbO, NbO,;|ThO:~Y,O43|Cr, Cr,O,4

III.  NbO;, NbyO;|ThO,-Y,0,|Cr, Cr,0,

The results may be expressed by the following relations;

46?2 ~=—99500+20"7T (4500) cal/ mol (1177~1388°K)

4G°  =—184500+38"77(&500) cal/ mol (1117~1361°K)
2 N -

463 ——440200+94° 1T (:500) cal/ mol (1050~1300°K)
2Vs
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Type | Type 2 Type 3 Type 4 Type S
a Solid electrolyte e Alumina tube
b Electrode (mixture of the metal powder & its oxide) f Alumina crucible
¢ Electrode (gas mixture) g Pt packing
d Pt lead wire h Glass
Fig. 1. Various types of oxygen concentration cells.
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Ar Solid electrolyte
(a) (0'85ThO,—O15Y0,,) .
¢ Réference electrodz (Cr+ Cr.0s)
Mixture of powders 4
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4
4
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(b) .
Mixture of powders
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Fig. 2(a)(b). Cell assembly of type 5. 5
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Fig. 3. The standard free energy of formation of niobium oxides.
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