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Fig. 1 XRD patterns of Yb** co-doped YPO4:1%Er*" samples
with different Yb*" doping amounts: (a) 26=10°-60°% (b) 26=
25.5°-26.5°
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Fig.2 SEM images((a), (b)), EDS spectrum(c) and EDS elemental mapping images((d)—(h)) for YPO,:2%Er**/25%Yb** sample
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Fig. 3
co-doped YPO,:1%Er’" samples with different Yb*" doping

UV-visible diffuse reflectance spectra of Yb*

amounts
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Fig. 4 Up-conversion emission spectra of Er'" co-doped

YPO,:25%Yb*" samples with different Er*" doping amounts

under 980 nm light excitation
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Fig. 5 Up-conversion emission spectra of Yb*' co-doped
YPO,:1%Er*" samples with different Yb** doping amounts

under 980 nm light excitation
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Fig. 6 CIE chromaticity coordinates of YPO,:1%Er’"/yYb*
samples: (a) 5%; (b) 10%; (c) 15%; (d) 20%; (e) 25%; (f) 30%

0

F1 AEBREN YO $BI YPO, 1 %Er i KOCERIGERE & 1) CIE G AkhR. EK. GaiEMEE T HE R
Table 1 CIE chromaticity coordinates, main wavelengths, color purities and color temperatures of Yb*" co-doped YPO,:1%Er*"

samples with different Yb¥ doping amounts, KY(WO4)2:0.04Er3+/0.20Yb3 *and SrzGdg(SiO4)6:0.02Er3+

Sample Chromaticity coordinate Dominant Color Color
P ty wavelength/nm purity/% temperature/K
a (0.3447, 0.6426) 556.0 96.96 5326
b (0.3266, 0.6592) 553.4 96.76 5593
¢ (0.3127, 0.6718) 551.5 96.49 5792
d (0.3009, 0.6825) 549.8 96.28 5958
e (0.3321, 0.6524) 554.0 96.26 5513
f (0.3098, 0.6737) 551.0 96.24 5834
KY(W04),:0.04Er**/0.20Yb** B (0.2120, 0.7500) 536.0 95.00 7140
Sr,Gdg(Si04)s:0.02Er* ) (0.2930, 0.6770) 550.0 93.60 6081
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Fig. 7 Relationship between up-conversion emission bands
intensity and pump power of 20%Yb*" co-doped YPO,:1%Er*"

sample
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Fig. 8 Energy level transition diagram of Er’*/Yb*" co-doped
YPO, sample excited by 980 nm near-infrared light
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Synthesis and properties of Er’'/Yb’" co-doped YPO, up-conversion
luminescence materials

LI Hui-ling" %, LI Lan-ping"%, RAO Qi-liang" %, ZHANG Ling"? CHEN Xue-yu'"2, ZOU Hai-feng"?, YANG Jin-yu"?

(1. School of Chemistry and Materials Science, Guizhou Normal University, Guiyang 550001, China;
2. Key Laboratory for Functional Materials Chemistry of Guizhou Province, Guiyang 550001, China)

Abstract: The Er’’/Yb* co-doped YPO, up-conversion luminescence materials were synthesized by co-precipitation
method. The phase structures, morphologies, element components, and optical properties of the as-synthesized samples
were characterized by X-ray diffractometry(XRD), scanning electron microscopy (SEM), energy dispersive spectroscopy
(EDS), UV-visible diffuse reflectance spectroscopy (UV-vis) and up-conversion emission spectroscopy (UPL). The
effects of Er'* and Yb®" doping amounts on the up-conversion luminescence properties and phase structures of the
as-prepared samples were analyzed. The results show that the samples are pure phase Er’’/Yb®" co-doped YPO,
sub-micron crystals with tetragonal structure, and the Yb*" doping contents have less influence on the phase structure of
the samples. The obtained Er*'/Yb*>" co-doped YPO, samples emit the characteristic up-conversion green emissions of
Er*'. The color purity of the green up-conversion emission from Er*'/Yb** co-doped YPO, samples is above 96%. The
color temperature of the Er’*/Yb*" co-doped YPO, samples is similar to daylight. The doping contents (mole fraction) of
the Er’* and Yb®" exhibit great influence on the up-conversion luminescence performance of the as-prepared samples. The
YPO,:1%Er’"/20%Yb*" sample displays excellent up-conversion luminescence property. The concentration quenching
phenomena will occur for Er*'/Yb*" co-doped YPO, samples when the doping content of Yb*' is above 20% or the
doping content of Er'* is above 1%. In addition, the up-conversion luminescence mechanism and energy transition
mechanism of Er**/Yb*" co-doped YPO, samples were discussed.

Key words: YPO,; Er’'/Yb*" co-doped; up-conversion luminescence properties; co-precipitation method; color purity;

luminescence mechanism
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