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Synthesis and luminescent properties of Er’” doped CaZrO, long persistent
phosphors
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Abstract Novel long persistent phosphors of CaZrO, : Er'* have been synthesized by traditional solid state reaction method.
The long persistent phosphor crystalline particles were characterized by the X-ray diffraction (XRD), photoluminescence
spectrophotometer, thermoluminescence (TL) and luminance meter. The results reveal that the samples are composed of
single CaZrO; phase. The broadband emission spectra of 446 nm peak and 550 nm peak was revealed by synthesized at
high temperature in N, gas. Green long persistent phosphors have been observed in the system for over 6 h after UV
irradiation (254 nm). The main emission peak was ascribed to Er'" ions transition from Dy, — ‘Fop, Hyps 'Ssp — I3, and
Gy, = 13, and the afterglow may be ascribed to the suitable trap centers in the CaZrO; host lattice.
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Fig. 1. The XRD pattern of pure CaZrO,.
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Fig. 2. The XRD pattern of CaZrO;:Er’" were prepared in
vacuum furnace. (a) H;BO; concentration of 0 mol%, (b) 1 mol%,
(¢) 5 mol%, (d) 10 mol%.
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Fig. 3. Photoluminescence spectra of CaZrO,:Er'" were pre-
pared in vacuum atmosphere. (a) H,;BO; concentration of
1 mol%, (b) 5 mol%, (c) 10 mol%.
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Fig. 4. Photoluminescence spectra of CaZrO,:Er’ were pre-

pared in vacuum atmosphere. (a) H;BO; concentration of

5mol%, (b) Omol% and Li 5mol%, (c) Smol% and Li
1 mol%.
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Fig. 5. Photoluminescence spectra of CaZrO;:Er'" were pre-
pared in N, gas atmosphere. (a) H;BO, concentration of
1 mol%, (b) 5 mol%, (c) 10 mol%.
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Fig. 6. Photoluminescence spectra of CaZrO;:Er” were pre-

pared in N, gas atmosphere. (a) H;BO; concentration of

5mol%, (b) O0mol% and Li 5mol%, (¢) 5S5mol% and Li
1 mol%.
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Fig. 7. Afterglow emission for CaZrO,:Er’" recorded at 5s

after UV-365 lamp irradiation for 1 min. (a) H;BO; concentra-

tion of 5 mol%, (b) 0 mol% and Li 5 mol%, (c¢) 5 mol% and Li
1 mol%.
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Fig. 8. Afterglow emission for CaZrO;:Er" recorded at 5s

after UV-254 lamp irradiation for 1 min. (a) H;BO; concentra-

tion of 5 mol%, (b) 0 mol% and Li 5 mol%, (c) 5 mol% and Li
1 mol%.
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Fig. 9. Afterglow decay curves of CaZrO,:Er’” phosphors
were prepared in N, gas. (a) H;BO; concentration of 1 mol%,
(b) 5 mol%, (c) 10 mol%.
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Fig. 10. Afterglow decay curves of CaZrO,:Er"
(a) Vacuum, (b) H,/N, gas, (c) N, gas.
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Fig. 11. Afterglow decay curves of CaZrO,:Er" phosphors.
(a) H;BO, concentration of 5 mol%, (b) 0 mol% and Li 5 mol%,
(¢) 5mol% and Li 1 mol%.
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