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Preparation of Ga,O,: Eu™ phosphors by homogeneous precipitation
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Abstract Europium-activated Ga,0O, phosphor powders were prepared by homogeneous precipitation method. The resulting
powders were characterized by means of TG/DTA, XRD, FT-IR and SEM. Two kinds of powders formed were the crys-
talline GaOOH and the amorphous-like y-Ga,O; phases. When the urea concentration was below 0.5M, rod-like micro-
meter-sized GaOOH powders were formed. They were transformed via o-Ga,0O; to B-Ga,O; phases under heat treatment.
On the other hand, the nanometer-sized y-Ga,0; powders were formed with urea concentrations higher than 1.0 M, and they
were directly changed into BGaQO Photoluminescence (PL) spectra were observed at room temperature, and PL intensities
of nanometer-sized Ga,0, : Eu’* powders around 610 nm were higher than those of micrometer-sized ones.
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Fig. 1. Variation of europium content and pH of supernatant
versus urea concentration. The europium content was measured
by EDS analysis.
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Fig. 2. X-ray diffraction patterns of as-prepared powders with
urea concentrations of (a) 0.15M, (b) 0.5 M, and (¢) 1.5 M. 1,
GaOOH; %, Eu,0(CO,), - H,0; B, v-Ga,0,.
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1000°C

Fig. 3. SEM micrographs of as-prepared and calcined powders with various urea concentrations: (a) and (d) 0.15M; (b) and
(e). 0.5M; and (c) and (f) 1.5 M.

= &
LR =]

A3} A 300~600°C Hedl AR E A9
5 5o

i vzEe] FEYATE. FFLAE 1000°C7EA
T A&ET oy} 400°C7HA tiFRe] At deojyk
o}k 80°Ce} 170°CollA= F242] Grol] s =m, 300~
600°CollM = 3F31= GaOOHY] ¥4 58 ¥33
Faaet Ak o] A F FHTAE 132%
2A] Sato 5[10]°] 233 v]FA Ga(OH),2 THEA
ol oF 28 %(F2~110°C)lls UIAA] #3hH, Ga(OH),
kS [Ga(OH), = 0.5Ga,0,+ 1.5H,0)014 8] 3
Fao] Ak gkl oF 224 %ot B xpol7t )t
P FHer 2 AZRLT) 100°CEAN e g4
b AR QY7 GRS B A7) Qo v)g A 7}
7heE 42 Ga(OH), Etie 348 ®ol Xds y-
Ga,0.2k 2 AJzHE T},

Fig. 59 84 FX 05 M3 1.5 MoA] Alzd A4
el FLIR S484%45 Yehfiich. FLIR ZA3A
= AR Zpolel wgt wi¢- v §54 =S el

14

[e]

10

o

I (<

™, Z}2} Sato F(10]°] EI2% GaOOHS} 12 Ga(OH),
o] 2¥ERAD Aol YA}, Fig. 5y GaOOH 7
SoE 3400 cm™'F 1620 cm oA ZHZF H,08) A&
(stretching)®} =3 (bending) =00 93t F=r) o}
sttt Ga-OH A& =% 3220 cm™'# 2970 cm 9]
A Jehde | o] A3k Sato F[1019] AFET= 3t
FZEo 7 o]Fdgr}. Ga-OH 23 R0 2|3t &
EE 1020em '# 940 cm oA BEEQ L, o] RE9)
overtone 2030 cm™'# 1940 cm'ollA] JERGTE 2 9
ol 1510 cm '# 1450 cm oA Yehe Eiice 3}
8 Eu,0(CO,), * H,02] CO; ¢l th3 (symmetric)s} H]
thA (asymmetric) A& R 7|Q1EtH25, 26]. 2}
Fig. 5(b)= GaOOH Hu= ©<3shH, E84ke] OH Al
23 25 225 22 3430 em '9F 1620 em o4 U
Eps

ax0 FE WaERE dojr F /A §¥e B
of ek st AgS BEs] skl 500~1200°Cel



Preparation of Ga,0, : Eu’* phosphors by homogeneous precipitation 153

0}
- (a)
< 27
3 I .
> 4t 2
7] r w
S st t
b [ }
B g
g ol 2
=2 i w
12}
14
1 ) L 1 1 1 L 1 N
0or
(b)
2-.
S =
7] - [I7]
2 el t
S I )
e 8 (-]
5 3
é 10 + ]
12
14
n 1 L ] i 1 n ) .
0 200 400 800 800 1000

Temperature (°C)

Fig. 4. TG/DTA curves of as-prepared powders with urea con-
centrations of (a) 0.5M and (b) 1.5 M.
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Fig. 5. FT-IR spectra of as-prepared powders with urea con-
centrations of (a) 0.5M and (b) 1.5 M.
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Fig. 6. X-ray diffraction patterns of the calcined powders at

various temperatures (urea concentration: 0.5 M): (a) 600°C, (b)

800°C, (c) 1000°C, and (d) 1200°C. &, 0:-Ga,0y; ¥, Eu,0%; O,
B-Ga,0,; m, Eu,Ga.0,,: X. unknown.
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Fig. 7. X-ray diffraction patterns of the calcined powders at

various temperatures (urea concentration: 1.5 M): (a) 600°C, (b)

800°C, (c) 900°C, (d) 1000°C, and (¢) 1100°C. &, 0-Ga,05; V¥,
¥Ga,05; O, B-Ga,0s5; Y, unknown.
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Fig. 9. Room-temperature emission spectrum of the phosphor
calcined at 1200°C for 2 hrs (urea concentration : 1.5 M).
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