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Study on cation-sites in complex oxide phosphors by EXFAS measurements
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(English)
We have recently discovered new red-emitting Cas.xEuxZrSi,Og phosphors with high Eu
concentration (x = 0.300) excited by near-UV and blue-light region. Cas.xEuxZrSi,Og with low
Eu concentration (x = 0.003-0.030) exhibited a green emission at 530 nm. However, with
increasing Eu concentration (x) to 0.300, Caz.700EU0.300ZrSi209 phosphors exhibited red
emission peaking at 650 nm while the green emission disappeared. Based on the crystal
structure data of CasZrSi,Og, there were three Ca sites (Ca(1)-(3) sites) in CasZrSi»Og, wWhere
Eu?* ions were occupied. The crystal field splitting of Ca(2) sites were stronger than those of
Ca(1) and Ca(3) sites. We presume that emission at 530 nm from Eu?* occupying the Ca (1) and
(3) sites was not observed owing to Eu?* concentration quenching. Thus, the deep-red emission
of Caz.700EU0.300ZrSi,09 phosphors observed is considered to be emission from Eu?*occupying
the Ca (2) sites. Furthermore, the oxidation states of Eu in the Cas—xEuxZrSi»Og lattices were
confirmed from the normalized Eu L ;-edge XANES spectra of Cas xEuxZrSi»,Og samples with




total Eu contents (x) of 0.090, 0.030, 0.150, and 0.300. The results indicate that the oxidation
state of Eu that was incorporated into CasZrSi»Og lattice was mainly divalent in all the samples
although the very small amounts of Eu®* remained almost constant.
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Fig. 1 CazxEuxZrSizOg (x=0.003~0.300) @ (/£) XRD /"% —r B LW () KL Z—>
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Fig. 2 CasxEuxZrSi-0y (x=0.003~0.300) @ PL A7 kL
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Fig. 3 CasxEuxZrSiz0y (x=0.009, 0.030, 0.150, 0.300) @ XANES A7 kL
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