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Tuning of Ce’" doping on emissions of YPO4:Tb>", Ce**
microspheres and energy transfer between Ce’" and Tb>"
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Abstract: The YPO,Tb*,Ce®* microspheres were synthesized through hydrothermal method by using urea as
chelatingagent and sodium dodecylsulfate (K12) as surfactant. The morphology, phase structure, optical property and
relative excitation and emission mechanism of YPO,: Tb*",Ce** microspheres were characterized by scanning electron
microscopy (SEM), X-ray diffractometry (XRD), photoluminescence (PL) excitation spectra and decay spectra technique.
The results reveal that the synthesized microspheres show uniform morphologies and pure tetragonal phase of YPO,. The
relative intensity of 544 nm green emission of Tb** to other emission bands can be efficiently tuned by codoping Ce*".
Finally, the energy transfer was confirmed to occur between Ce® and Tb®* when the decay spectra of Tb>" is fitted by a
double-exponential function by fitting the decay spectra.
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Table 1 Different compositions of YPO,Tb*,Ce®"
microspheres
x/%
Sample
Y203 Tb203 Ce203
(Y0.05Tbg05)PO,4 (T1) 47.5 2.5 0

(Y0_947Tb0_05Ce0_003)PO4 (T2) 47.35 2.5 0.15

(Y0.944Tbg 0sCe0.006) (T3) 47.2 2.5 0.3
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{# ] FE-SEM JEOL JSM—6700F Hi853E4 T f M4
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Fig. 1 SEM image of 0.3%Ce®" doped YPO,Tb*",Ce®"
microsphere (Insert is SEM image with higher magnification)
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Fig. 2 XRD patterns of 0 Ce** and 0.3%Ce’* doped

YPO,:Tb*,Ce* microsphere
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Fig. 3 PL emission spectra of YPO,:Tb*",Ce* microsphere
doped with different mole fractions of Ce*" under 365 nm

excitation and room-temperature
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Fig. 4 Intensity ratio of 544 nm green to 488 nm blue

emission (IRGBE) varying with concentration of Ce,05
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Fig. 5 Excitation spectrum of 0.3%Ce*" doped YPO,Tb™",Ce**

microsphere monitored at 544 nm
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Fig. 6 Fluorescence decay curves of 544 nm emission of *Dy
(Tb*) level of YPO4Tb*,Ce’™ microsphere doped with

different concentrations of Ce>
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Table 2 Parameters and effective lifetime ( z¢r) achieved from fitting procedure

Sample A, 7/ps A, /us Teg/ 1S
(Y0.05Tbg.05)PO4 (T1) 18 827.8 2 687.2 18.7 5.6
(Y0.047Tbg 05Ce0.003)PO4 (T2) 55854 11 800.6 6.3 6.4
(Y0.044Tbg 05Ce0.006) (T3) 14 719.8 —340.4 -8.3 10.1
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