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A change in the rare earth valence can affect 7
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significantly the optical properties of the materials and e
consequently their application. Luminescence can be ::;“)Edge %o 010
quenched dramatically by recombination processes ot koA et i
energy transfer. For this purpose, different processes in 0.05
materials science seek to control the valence of rare

carth ions to obtain the desired optical properties.
Despite a number of reports [1] on rare earth doped
Zirconia, the knowledge about the valence change of
key rare earths in zirconia is still serendipitously poor.
The valence of Pr and Tb in 71O, changes from four to
three with increasing concentration of the Gd** co- 6000 6050
dopant according to XANES measurements (Fig.). The Energy / eV
valence conversion of Pr differs from Tb in zirconia,

partly due to different redox potentials [2]. The effect of o Z0y50,89,TP000; )
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charge compensation when R*" occupies the 7tV site
‘must be considered. For each oxide vacancy, two R*" are
required. As the concentration of the co-dopant
increases, the number of defect clusters (R Vo R.)
ncreases and involve not only Gd>* but also Pr/Tb
hilizing the trivalent state. The created oxide
wancies could store the electrons for posterior
duction of R™ by thermostimulation of the populated

. As a conclusion, EXAFS studies may be

wired to clarify the change of dopant valence. 7500 7550 7600
Energy / eV
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