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Abstract Ca,_ZrO,:xPr phosphor with perovskite structure was successfully synthesized by using skull melting method.
The crystal structure, morphology and optical properties of synthesized phosphor were characterized using X-ray diffraction
(XRD), scanning electron microscopy (SEM) ultraviolet fluorescence reaction and photoluminescence. The XRD results
indicated that single crystals of CaZrO,:Pr’* belongs to orthorhombic perovskite system. The synthesized phosphor could be
excited by UV light (254 nm) and the emlss1on spectra results indicated that green luminescence of CaZrO,:Pr’" due to
charge transfer transition 'P, — °H,, °P, = *H, and P, — °H, at 506, 536 and 548 nm was dominant.

Key words Skull melting method, CaZrO3:Pr3+, Phosphor, Luminescence, Emission spectra

248§l 23 CazrO,:Pr’ F3A A L SAEA

Hpgl, dds, Mma

N9, A&, 03139
st AaA AU A, U5, 58245
(2021 84 23 )

(20214 9¢ 74 NA}Q@)

(2021 9 99 AN EA)

2 % SEH2vlelE F2E JKE Ca Z0nPr IFAE 2AGFUOD ST AT A AP 7=,
Fe) 3 Getd 542 XRD, SEM, A9 @gukg 8 32g-S g3l 2483k XRD S oA = CaZrOypr'e] ©HAH
o] B2 HTlolE o AMIAHAR AT FAE FFAE 254nme] UV 3ol 98] &7 2 F Ja wE 2HE
3 A= 506, 536 2 548 nmoll A "kl P > H,, P, > H, 2 Py H, & Q8 CaZrO;PrE =4 whgo] 94|
3Tk,

LM 2 sl FAANIE 2ESH[5,6] D Ca(NO,),-4H,07}

ZrO(NO,), XH,0 & ZiN,0,2 BFSAA A ehe =-
HZHATLO|E L2E 7= CaZrOn= U AlEtel AR[7.8] 5% 7Fssitt.

AN, AAYE Y 2=FYo|(FED), NHAE, A B Aol AMEE Skull melting S F2 YSZ(yttria
12 2 AAZ FBA AFL TAE o AR 9 stabilized zirconia)3/doll 3853 121 [9,10], Fzl<
oH[1,2], & 1 Mn, Cu, Nd, Eu, Tb ¥ Dy 5& 7&  &§4F[11,12] ¥ 59 Fadd= 8] Ha e

A (activator) 3 3 F2HA (co-activator)= 718t A4, W13,14] CaZrO, 5 ZT2ER 3= =2 A9 8§
A e A Al FBAE ke At e A S8H dle AR Aot o] W yF5t
3 AYHZ YrH3,4]. CaZi0 S F2ER dh= 34 o 93t 4571 YgE olgsto N Frrldo] 715
|

‘IF

FHE CaCot 7102 EF ¥ 1300~1400°CE 71 & dge] &80 glo] Hlwa e A7k 728 AS

T oeuw IgH ke e 55 88 A9
. 2ol Wola} o 4= QT E3] AR 4§
'Corresponding author 15 &840 Wyolzt & AUt 53] islE &8
E-mail: jwseok@dsu.ac.kr Al =7 el gl %?:_V\j;,‘:_‘—./] SF2 crust(self =



Synthesis and characterization of CaZrO5:Pr’* phosphor by skull melting method 229

o el Wls) AR 2R
FHALE BEA 5 ol w2 el

7 9% 8 HaE ge Al 1eg
glof 71 el vIsl Ax FPATE DA
o] TPt ~ASHUS 8 FBA

FFA S 93 LY EE= CaCo,, Z10, ¥ Pr,0,
S AREERITE. CaCOE 1000°ColA 24]7F &9t 44
(calcination)3}®] CaOZ FW|8}o™, Ca, ZrOy;xPr’
ZAS 7K 334 4L $I8 Ca:Zr:Pr=10.95:1.00:
0.05 mol%’} H=%F Ca0:Zr0O,:Pr,0,, = 863.85:1998.12:
138.03 g0 & 3lo] & 3kgS 447F F9 ball milldke]
FHleith. &9 9EE WA 12x o] 15emd W
Zt=7R] (cold crucible)el] S% & IFu2 F=rEs)
of EgAIFT 985 W=l X & uf )
of o5l M E fFErtde] 7hsdh 7HE He FX
AES] FUol AAANHEH, o= d2elA IF9
T7HEe] HA gv SUHLEE 7HEAT7] flEiATh
2bebEe] HIAE %ot vlE dAloln, U 2=
2 71do] ¥ vjAEe] wolx] aFme)] &g fErt
o] 7Fsa|A Al Et. Figure 1(a)s & A7 AR
JF {70, (bye WA WellM A8
7F S8EHAL e ARlolnt. o] 2AEFAIEHS EY
FI7E 3.02~8.00 MHZZHA] 7hsskes 23 A4 ¥
Astom, B AgoMe 3.4 MHz T35 A3}

Calcination for 2hr at 1000C

| CaO | | ZrOy | |Pr6011|
[ | |

v
Mixing
(ball mill for 4hr)
v

Skull melting
(work frequency : 3.4MHz)

v
Cooling

v
Analysis
(XRD, SEM, UV, PL)

Fig. 2. Flow chart for the experimental procedure.
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Fig. 1. Photographs of skull melting system. (a) is high frequency (HF) inductive generator, (b) is work coil and cold crucible.
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Fig. 3. Photographs of CaZrO,:Pr’" ingot; (a) before split and (b) cross section of the synthetic ingot by skull melting method.

Fig. 4. SEM micrographs of the CaZrO,:Pr’" ingot; (a) is the plane in the X-axis direction (x100), (b) is the plane in the Z-axis
direction (x100).
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Fig. 5. X-ray diffraction pattern of the CaZrO,:Pr’* phosphor.
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Fig. 6. Photographs of the CaZrO,:Pr’* phosphor powders under (a) ambient light (appearance: yellowish green powder), (b) UV-
254 nm (appearance: bluish green fluorescence by Pr') and (c) UV-365 nm (appearance: no UV fluorescence reaction).
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Fig. 7. PL excitation (a) and emission (b) spectra of Cay 4sPr; (5210,
phosphor. A, =536.4 nm and A, =254 nm.
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