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Abstract: Eu’*-doped BaZrOs (BaZrOs:Eu") phosphor powders were prepared using a solid-state reaction by changing the
molar concentration of Eu** within the range of 0.5 to 30 mol%. Irrespective of the molar concentration of Eu** ions, the crystal
structures of all the phosphors were cubic. The excitation spectra of BaZrO3:Eu®* phosphors consisted of an intense broad band
centered at 277 nm in the range of 230~320 nm. The emission spectra were composed of a dominant orange band at 595 nm
arising from the Do—’F1 magnetic dipole transition of Eu** and two weak emission bands centered at 574 and 615 nm,
respectively. As the concentration of Eu’" increased from 0.5 to 10 mol%, the intensities of all the emission bands gradually
increased, approached maxima at 10 mol% of Eu*" ions, and then showed a decreasing tendency with further increase in the Eu®*
ions due to the concentration quenching. The critical distance between neighboring Eu** ions for concentration quenching was
calculated to be 11.21 A, indicating that dipole-dipole interaction was the main mechanism of concentration quenching of
BaZrOs3:Eu’* phosphors. The results suggest that the orange emission intensity can be modulated by doping the appropriate

concentration of Eu?* ions.
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Fig. 1. XRD patterns of BaZrO; phosphors prepared with different
concentrations of Eu** ions.
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Fig. 2. Excitation spectra of BaZrOs:Eu’* phosphors doped with
different concentrations of Eu’* ions monitored at 595 nm.
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Fig. 3. Dependence of the excitation intensity on the concentration of
Eu®".
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Fig. 4. Emission spectra of BaZrOs:Eu*" phosphors doped with different
concentrations of Eu** ions upon excitation at 277 nm.

ol

st th 10 mol%of|A] CTBY] &4 A7]+= 30 mol%oj| A
S A7]0) wlsto] oF 2.68 S7stict.

% 4= mb& 277 nma o]7] A]7] Eu® 0] 29] 2 u]
¥ sto]] T2 BaZrOsEu® FA] Suto] vt AmE S
deRd Zlojeh Bu” olee] 2 wlo] #Agle] RE
BaZrOsEu® P LA E2of A *ﬂ F 20| Wt Am E o
HEE e, LT A5 Eu’ o]0 thEAQl

Af—>4f Fo] Al rt. B o] 2] *Dy—>'F; Ak7] At
X o](magnetic dipole transition)o]] 2|3t ¥ A| 717} 7+
A 7% 595 nmoll A 2 AEA W AfE,
*Dy—'F, R 7] &%} & o](electric dipole transition)o]]
o1} At 0.2 Wik P17k A2 615 nimell 128 2
A wt Am e °De—'F, A 7] B2AF A o] o] o]st
3 H|7]7} 0] OFEE 574 nmo] ShA wha AME 0 8@ LA

—a—



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No. 3, pp. 274-279, May 2024: Nguyen Thi and Cho

=]9ict [13]. A41719] BaZrOsEu®
nm)Z 07| L2 AMESH= WAL Wy AXpe} AAE
g AR AR st 2 IR R S8 :
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of wef 2y Al E o] 7| ZFasteltt Eu® o] 0]
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[14]. Eu™ o] -29] & 6|7} Z7tedol wat efhs 55 &
AL o2 A ARl BaWOolA & H Aute} &
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2= Atole] AA #2](critical distance) R, E Al4t5Ho

(o]

R, = 23V /4my .N)/3 )

17|14 vie Tl Ao| A,y Eu’ 0|29 A &

271

14.0k

—_—

10.0k

o
=}
=
T
[ ]

S
(=]
=
T

PL Intensity (arb. units

0.5 1 5 10 15 20 25 30
Eu”® Concentration (mol%)

Fig. 5. Dependence of the emission intensity on the concentration of
Eu’.
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Fig. 7. CIE chromaticity diagram of BaZrOs:Eu** phosphors doped
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Fig. 8. Visible images of BaZrOs:Eu** phosphors doped with (a)
0.5%, (b) 1%, (c) 5%, (d) 10%, (e) 15%, (f) 20%, (g) 25%, and (h)
30% Eu’" under irradiation by 254 nm UV light.
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