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Abstract: In this study, the praseodymium-doped yttrium phosphate (YPO4:Pr?*) powder, which is well known for its high
luminescent efficiency, and long life in the UV range, was synthesized with various content ratios of Pr¢O11 and calcination
temperature. Crystal structure and luminescent properties of various phosphor powders based on different concentrations and
calcination conditions were characterized by XRD (X-Ray Diffraction) and PL (photoluminescence) spectrometers. From the
XRD analysis, the structure of YPO4:Pr3* which is calcinated at 1,200°C was stable tetragonal phase and crystal size was
calculated about 25 nm by Scherrer equation. PL emission of YPO4:Pr** with a different content ratio of PrsO11 by excitation
hexe=250 nm shows that 0.75 mol% phosphor powder has maximum PL intensity and PL decreases with the increase of the ratio
of PrsO11 up to 1.25 mol% which is caused by changes of crystallinity of phosphor powders. With increasing dopant ratio, photo-
luminescence Emission decreases due to Concentration quenching, which is commonly observed in phosphors. Currently, 0.75
mol% is considered the optimal doping concentration. A hybrid ultraviolet-emitting device incorporating YPO4:Pr* fluorescent
material with plasma discharge was fabricated to enhance UV germicidal effects while minimizing ozone generation. UV
emission from the plasma discharge device was shown at about 200 nm and 350 nm which caused additional emission of the
regions of 250 nm, 315 nm, and 370 nm from the YPO4:Pr>* phosphor.
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Fig. 1. Process flow chart of YPO4:Pr3* synthesis and DBD plasma device.
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Fig. 2. XRD pattern of YPO4:Pr*" of various calcination temperature.
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Fig. 3. Comparison of grain size and strain with various

calcination temperatures.
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Fig. 4. PL (photo luminescence emission) of YPO4:Pr** at 1,000°C
and 1,200°C calcination temperature, Aexc=254 nm.

defect oY R| AtEjQ] Wl & 7} 7k A 511, Tof wha} e of
K] of| A A o]at= R}Q] Al gtaiafo] 7FA 7] tf R0 & ut
g} o] 9bAl XRD Avtz BE H/ﬁ@_ 1.200°C 314
A|, AR o] Z7tst1 AR} Asto] 7 AsH= ¥t 7 sk}
L2 i]é}L 710 2 e}

Y 5= 1,200°Ce}F 1,000°Coll A 9] &5t YPOsPr™
°3%K1H oAl =& “Jefol oisto] LtEhfIch PL
emissiono]] T2 o4 X] Ao]ZFe 347 nmY o, 3.57 eV,
359 nmoj|A] 3.45 eVOo & AArE| i} [7,8]. 1,000°C &
A 2L o= Azlo] AR R] 5t AAof 95t AAA
Ta R AXF Agto] Z7sty, olof wha} defecto] 2
ofiix] 2ol A=A Fuby wo g Mojeh
E0] ARl o= HdEot (9]

- AN

ok FP,EO



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No. 1, pp. 68-73, January 2024: Kim and Lee 71

Conduction Band

Ec
3 57ev ] ] ] ] ] | ]
: ] ] ] ] ] | ]
359nm
3.45eV
\ 4
Ev
Balance Band

Fig. 5. Energy state of defect level at 1,000°C and 1,200°C calcination
temperature.
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Fig. 8. D-spacing and average dislocation density with various PrsO11
contents.
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