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Luminescence properties of a new Tb™ ion activated long persistent phosphor
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Abstract A new long persistent phosphors of CaZrO, was synthesized at high temperature with weak reduction
atmosphere by a traditional solid state reaction method. Photolummescence spectra analys1s showed that the CaZrO3 doped
with Tb*" emitted green-yellow emission caused by the energy level transition from the °D, and °D, to 'F,~'Fs. The main
emission spectra of 542 nm peak by the °D, — 'F; transition was revealed through synthesmng at high temperature in N,
gas atmosphere. The afterglow emission spectra of CaZrO;: Tb’* long persistent phosphores arise at 546 nm peak of narrow
range. After the 254 nm ultraviolet hght excitation source was switched off, the green-yellow long persistent phosphor can
be observed which could last for 8 h in the limit of light perception of dark-adapted human eyes (0.32 med/m®).
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Fig. 1. Cubic perovskite structure of CaZrO;.

Fig. 2. Structure of CaZrQ, perovskite viewed down [110].
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Fig. 3. X-ray diffraction pattern of pure CaZrO, powder.
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Fig. 4. Schematic energy level diagram of Tb* ion
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Fig. 5. Emission spectrum of CaZrO,:Tb”
phosphor.
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Fig. 6. Afterglow emission spectrum of CaZrO, : Tb” long per-
sistent phosphor.
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Fig. 7. Emission spectra of Ca,_ZrO; : xTb’" phosphors were
prepared in N, gas atmosphere: (a) x=0.001, (b) x=0.01, (c)
x=0.02.

Bl

Intensity (a.u.)
of, «—
(_QIL — ¢
¥
L ]
] S

d, «

(c)

350 400 450 500 550 600
Wavelength (nm)

Fig. 8. Afterglow Emission spectra of Ca,_ ZrO;: xTb™ phos-
phors were prepared in N, gas atmosphere: (a) x=0.001, (b)
x=0.01, (c} x=0.02.
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Fig. 9. Afterglow decay curves of Ca,_ ZrO,:xTb™ phos-
phors were prepared in N, gas atmosphere: (a) x=0.001, (b)
x=0.01, (c) x=0.02.
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