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Abstract

Dy**- and Eu**-codoped BaWO, phosphors for white light-emitting diode were synthesized with
different activator ions via a solid-state reaction process. The structural, morphological, and
optical properties of the BaWO4Dy**Eu®** phosphors were investigated as a function of Eu®*
concentration at a fixed concentration of Dy*" ions. XRD patterns exhibited that all the
synthesized phosphors had a tetragonal system, irrespective of the concentrations of Dy** and
Eu® ions. The excitation spectra of the synthesized phosphors were composed of three intense
bands centered at 251, 355, and 393 nm and several weak peaks. For the BaWO.Dy>"Eu**
phosphors synthesized with 1 mol% of Eu®', the emission spectra under ultraviolet excitation at
393 nm showed two strong blue and yellow bands at 485 and 577 nm corresponding to the
“Fo/2°His;2 and “Fg2°Hisz transitions of Dy*' ions, respectively and several weak bands in the
range of 600-700 nm resulting from the 4f transitions of Eu®" ions. As the concentration of
Eu®" ions increased, intensities of the blue and yellow emission bands gradually decreased while
those of the red emissions increased rapidly and the energy transfer efficiency from Dy*" to
Eu®" ions was 95.3% at 20 mol% of Eu*'. The optimum white light emission with x=0.363,
y=0.357 CIE 1931 chromaticity coordinates was obtained for the sample doped with 5 mol%
Dy** and 1 mol% of Eu*".
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Fig. 1. XRD patterns of BaWO4:Dy** Eu’* phosphors
doped with different concentrations of Eu’*
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Fig. 2.

SEM surface images of BaWO4 Dy’ Eu**
phosphors doped Wlth (a) 1, (b) 5, (¢) 10, (d) 15,
and (e) 15 mol% of Eu®
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Fig. 3. Excitation spectra of BaWO4Dy** Eu®
phosphors doped with different concentrations of
Eu?*
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Fig. 4. Photoluminescence spectra of BaWO4Dy>*, Eu*
phosphors doped with different concentrations of Eu*.
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Fig. 5. Dependence of the emission intensities of
BaWO4Dy** Eu’* phosphors on the doping
concentration of Eu’".

efficiency) 72 41(2)

n=1-1/1I, )

S ARgste] AR £ Qlk [19] o714 L=
Dy’* o]2o] & =3E FIFH oA Dy’* o]&o]
W&ok FAY A #g X9 Al7lela, [
£ Dy'e} Eu?t o]2o] HA] =HE FFA|ofA
Dy** o]2o] "r&sh= ¥sg ouz|9] Al71E et
Wk Fig. 62 Eu?t o]29 =3 o] Wl
w2 Dy’* o] oA Eu’t o]0 & o]Fdt= oy
A Ad 888 Yehd Aolth Eu’t o]29 &1
Z7F 1 mol%¥ o oA AL BEZ 62.5%
o], Eu*t o129 Bx7t 5%, 10%, 15%, 20%

S7Kgl wEt oy AY ae&e 747
85.9%, 90.6%, 93.2%, 95.3%% AASHA ZF7Ist
Act.

Fig. 72 A& t& Eu’* ol29 & u|z 3
dgt BaWO4:Dy*", Euv’" FFAE o4 393 nmZE
o7l AFE W EAske FFAY  CIE
(Commission Internationale de L'Eclairage)
1931 A HE (x, & HeHd Aotk £A 1, 2,
3, 4, 5= Bu’t o]29 E H|E 747 1, 5, 10,
15, 20 mol%Z =33t BaWO4Dy*" ,Eu®" &34
2dbo] digt CIE M HEES HAISE Aolth. Eu’t
o]2S 1 mol% =33t ol 4 HIFE= (0.363,

1.0

—~~ .

= /o/

> 09t e

B e

s | .

=

L

« 0.8}

D

(7))

c

(4]

=

- 07}

()]

| wly

()

[ e

Ll ®

0.6 |

1 Il L L 1
1 5 10 15 20

Eu®* Concentration (mol%)

Fig. 6. Energy transfer efficiency from Dy** to Eu®*
ions in BaWO4Dy’",Eu>* phosphors synthesized
with different concentration of Eu®* at a fixed 5
mol% Dy>*.

0.357)2X, 34 WA (neutral white)& UEHY
k. Euw’t o9 E H7}F 5 mol%ellA 20
mol%E F7Fgol wet, A w=go] A|7|17F 7t
sto] PFAY A FHHE= (0.323, 0.2959 A7HE
Ao A (0.401, 0.284)9] wHEgt W0 g oF
St= AT 2o

0.8
0.7
068
0.5
LEWE
0.3
0.2

0.1

EI'-'"I" | TS R . o W TP DR Tl L L el 0 )

01 02 03 04 05 06 07
x

Fig. 7. CIE chromaticity diagram of BaWO4Dy>* Eu’*
phosphors doped with (1) 1, (2) 5, (3) 10, (4) 15, and
(5) 20 mol% Eu®* at a fixed 5 mol% Dy>*.
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