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Effect of Charge Compensator Mg2+ on Luminescent Properties of
CaAl;>(POy4).10;555:Mn*" Red Phosphor
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Abstract: A novel red-emitting phosphor CaAl;,  (PO4)o.1O133s: xMn**, yMg?* was synthesized by a high-temperature solid-state
method. The crystal structure and luminescence properties of the samples were characterized by X-ray diffraction, scanning electron
microscopy and fluorescence spectroscopy. The results show that the synthesized phosphor has a hexagonal crystal structure with the
space group of P63/mmc. The optimal doping amounts of Mn*" and Mg% are x of 0.01 and y of 0.1, respectively. Under excitation at
396 nm, CaAlj; go(PO4).1015.85: 0.01Mn4+,0.1Mg2Jr phosphor shows the maximum red light emission at 654 nm, corresponding to
2E—>4A2g transition of Mn*". The luminescence intensity and lifetime of phosphor are improved due to the co-doping with Mg®*
charge compensator. The absolute quantum efficiency of phosphor is 60%, the fluorescence lifetime is 0.97 ms, the color coordinate is
in the deep-red region, and the color purity is 97%. The luminescence intensity is still 60% of the initial intensity when the
temperature increases to 413K, indicating that this red phosphor with a superior thermal stability is a novel red luminescent material
with broad application prospects.
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Fig.3 Emission spectra of CaAl-,(PO4)yO1555:xMn*", yMg™* samples doped with different contents of Mg®* and Mn**
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Table 2 Ionic radii (D,) between host cations and doped ions

nati D%
L Coordination Radius/ — - — .
ons adius/nm _
number (CN) Ca®" 0,134 AP 00535 (ON=6)
(CN=12) AP 0.039" (CN=4)
Mn* 6 0.053 0.093
Mg™ 4 0.057 —~46.15
Mg 6 0.072 3458

" Ionic radius. “/” refers to no mention in the literature.
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Fig. 9 CIE chromaticity coordinates of CAP:0.01Mn*", yMg**
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Table 3 CIE color coordinates and fluorescence lifetime of
CaAlyy 90 ,(PO4)g101555:0.01Mn*", yMg?* samples

CIE
Sample 7/ms
X y
y=0 0.707 6 0.2923 09171
y=0.1 0.7183 0.2817 0.9616
y=0.2 0.7179 0.2820 0.9558
y=0.3 0.7180 0.2820 0.9457
y=0.4 0.718 8 0.2812 0.929 6
y=0.6 0.716 8 0.283 1 0.9271
Aex=396 nm.
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