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X-rayAnalysis of Cations Added in Rare-Earth Free Phosphors
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The intensity of a Mn”" emission band in YPO, :Mn and ScPO,4:Mn is drastically changed by the addition
of another cations. To elucidate the whole picture of this phenomenon, we have carried out X-ray
absorption fine structure (XAFS) measurements of YPO,:Mn and ScPO,:Mn doped with Zr and Sn ions.
From comparisons of X-ray absorption near-edge structure (XANES) spectra, the valences of Mn and Sn
ions were detemined to be +2 and +4, respectively. The radial structure functions for the local structure
around Mn, Zr and Sn ions were derived from k3-weighted extended X-ray absorption fine structure
(EXAFS) oscillations by the Fourier transfom. A long-range structure-ordering was found around Mn ions
when Zr ions were added in the two phosphates. No such a structure-ordering appeared by the addition of
Sn ions. These results give us a significant suggestion that the emission intensity of a Mn®" band is
influenced by the local structure around co-doped ions.
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