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Luminescence characterization of YVO,: Eu’’, Bi’ red phosphor by rapid
microwave heating synthesis
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Abstract Eu’" and Bi'" co-doped YVO, phosphors were produced by a microwave heating process. When the microwave
heating method was synthesized, the particle size was very small and the particles tended to agglomerate. However, as the
heating time mcreased the particle size increased and the agglomeration decreased. The emission spectrum exhlblted a
weak band for D0—> F, at 59491 and 602.3nm and strong sharp peaks at 616.7 and 620.0 nm due to the °D, — 'F,
transition of Eu’’. Microwave heating synthesis can provide a product without long time heating as well as good
homogeneous distribution of activators.
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Fig. 1. XRD patterns for YVO,: Eu’*, Bi’" phosphors pre-

pared by solid state reaction and microwave heating: (a) con-

ventional solid-state reaction YVO,: Eu’’, Bi’" at 1200°C for
3 hrs, (b) microwave heating at 1200°C for 10 min.
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Fig. 2. Particle sizes of YVO,: Eu’’, Bi’" prepared by micro-

wave heating synthesis with different firing condition and

solid-state reaction synthesis: (a) solid-state reaction at 1200°C

for 3 hrs, (b) microwave heating at 1200°C for 3 min and
(c) microwave heating at 1200°C for 10 min.
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Fig. 3. Compare to (a) excitation spectra (A, =620 nm) and

(b) emission spectra (A, =317 nm) of YVO,: Eu”, Bi’" synthe-

sized by microwave heating at 1200°C for 3 min with dif-

ferent main time and solid-state reaction synthesis at 1200°C
for 3 hrs.
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Fig. 4. Relative emission intensity (A, =317 nm) of Eu’’, Bi'*

co-doped yttrium vanadate synthesized by microwave heating at

1200°C for 10 min: (a) as function of the Bi concentration and
(b) as function of the Eu concentration.
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