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After the discovery of thermoelectric properties of layered sodium-cobalt oxides by 
Terasaki, the structural characterization of low-dimensional sodium transition metal oxides 
became one of the most widely investigated topics in materials chemistry. Several 
experimental techniques have been employed for their structural characterization. Raman 
scattering spectroscopy is often suitable for examination of the degree and type of cation 
ordering in complex oxide systems. 

In this contribution, the structural characterization of layered sodium manganese-iron 
oxides with Na2/3Mn1-xFexO2 compositions (where x=0, 1/3, 2/3, y= 1/2, 2/3, 3/4) is reported 
using Raman spectroscopy. It makes it possible to distinguish between layered phases with 
orthorhombic (Cmcm space group) and hexagonal (P63/mmc space group) distortion. It has 
been found that the crystal structure and the composition of Na2/3MnO2 display a strong 
dependence on the history of the thermal treatment. The orthorhombic distorted modification 
is stabilized at high temperatures (1000 oC). At lower quenching temperature, there is a phase 
separation into an orthorhombic and a hexagonal modification, concomitant with an increase 
in the oxidation state of Mn.  

When Fe substitutes for Mn, the hexagonal modification is stabilized. The 
substitutional disorder is found to lead to a marked broadening of the Raman spectra and a 
shift of the A1g band to lower energy. The broadening can be correlated with phonon 
scattering which would be beneficial for lowering the material’s thermoconductivity.  

The amount of Na in the hexagonal oxide is varied by an electrochemical extraction of 
Na at 3.8 V, as well as by an electrochemical insertion of Na at 2.35 V. A dependence of the 
position of the band assigned to the A1g Raman mode on Na content is found in a similar 
manner to that in NayCoO2 [1]. 
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