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A Basic Research on the Chemical Analysis of Sodium Compound Melts at High Temperature
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Abstract

Raman spectroscopy was applied to sodium oxides and sodium and iron double oxide from
ambient to high temperature for the purpose of establishing it as an in-situ method of chemical
analysis at elevated temperature, based on the necessity for direct observations of chemical
reactions between burning sodium and iron-base materials. X-ray diffraction method was also
applied to the iron double oxide from ambient to high temperature in order to determine its phase
directly.

The several findings were obtained as follows. As a result of Raman scattering
measurements of Na,O, an intense peak, which could be assigned to a lattice vibration in the anti-
fluorite structure, was observed around 200 cm™ up to 823 K. The color of commercially
available Na,O, was light yellow but changed to black above 573 K. The Raman scattering was,
however, observed for the O,* stretching mode from ambient to 773 K. Based on Raman
scattering and X-ray diffraction measurements of a sintered mixture of 2Na,CO; and Fe,0;, the
chemical changes might be proposed from ambient to high temperature for example as follows:

Na,C0O;—Na,0+CO,
and
NaFeQ,+Na,0—Na,FeO;.
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