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Preparation and characterization of (M, V)-doped Y.Ti.07 (M = Mg, Ca, Sr, Ba) powders

Kenji OBATA and Shigenori MATSUSHIMA

Abstract

Effect of the addition of alkaline earth metals on the crystal structure and optical properties of \VV-doped Y,Ti,O; was investigated. All
sample powders were prepared by the complex polymerization method and their precursors were calcined in air at 1000 ° C for 12 h. The crystal
structure of the samples was investigated by powder X-ray diffraction (XRD) measurement, and the optical absorption behavior of the samples was
investigated by UV-vis spectroscopy. For undoped Y,Ti,O; powders, small impurity peaks such as TiO, and Y,TiOs were observed in addition to
Y,Ti,0 as the main phase. On the other hand, addition of V atoms did not form a new impurity phase in Y ,Ti,O-, but addition of Sr or Ba atoms
confirmed the presence of SrTiOz or BaTiOs, respectively. From the diffuse reflectance spectrum (DRS) measurement, the optical bandgap of
Y,Ti,O; was estimated to be 3.91 eV from the rise of the absorption curve. When V atoms were added, an impurity levels due to the V 3d states
were formed in the bandgap of Y,Ti,O; near 2.57 eV above the valence band maximum. The addition of alkaline earth metals to the V-doped
Y,Ti,0 did not significantly change the position of the impurity levels. On the other hand, the strength of the impurity absorption peak varied
considerably depending on the type of alkaline earth metal. Then, the L*, a*, b* color coordinate values were estimated by using a
spectrophotometric colorimeter. The yellowness values (b*) were very low for undoped and alkaline earth metal-doped Y,Ti,O; powders, whereas
the b* values of VV-doped Y,Ti,O; and Y,Ti,O co-doped with V and alkaline earth metals were higher than those of undoped and alkaline earth

metal-doped Y,Ti,O; powders.
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