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Preparation of Ga.0sEu* Phosphor Powders by Pechini Method
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Abstract

TR LE)

Europium-activated Ga.0; phosphor powders were prepared by Pechini method from the mixed aqueous

solutions of gallium(IIl) nitrate, europium(Ill) nitrate, ethylene glycol and citric acid. The phase formation process and
particle shape of the powders obtained were investigated by means of TG/DTA, XRD and SEM. It was found that the
powders were amorphous or y-Ga,0O;-like phase up to 500°C and then transformed into 8 Ga:0s phase above 600°C.

The powders calcined below 1000°C were spherical and nanometer-sized. Photoluminescence spectra measured at

room temperature showed that the highest luminescence intensity was obtained for the sample synthesized under the

conditions of 2 mol% Eu concentration and heat treatment at 1000°C.

Key words : Phosphor, Ga.0s, Europium, Luminescence, Pechini Method

=
(==

1. M
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AR E Ga(NOs) 5 - xH0 (Aldrich Co., 99.9%),
Eu(NOJ); - 5BH:O (Aldrich Co., 99.9%), ethylene gly-
col (EG) (C.H«.; Aldrich Co., 99.9%), citric acid
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Pechini %ol & Ga0s:Bu™ J7FA £ Az

Y o Ao EHE Eudl &S £ ¥, Eu/Gat
Ew = 1~10% BHE, 7718 EGS CA= 274 F ool
%(Ga3++Eu3+)»} 71-0 z2 /‘\i _1_143].33\\:} 71- Aégg

Ga(NO3 s - xH 0% Bu(NO3) 5 - BH08 Hekdbed 2k
S5l £8A17]2, o37]o] EGY CAE #71sle] &4
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Fig. 1. TG/DTA curves of Ga,Os:Eu** precursor powder pre-
pared by Pechini process.
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Fig. 2. XRD patterns of Ga.0::1%Eu*" powders calcined at vari-
ous temperatures for 2 hrs: (a) 500°C, (b) 600°C, (c) 800C, and
{(d) 1000C.

FZE& z+= GaOOH (orthorhombic &) & AZg Abs)
ol 4 500TCNA Esl=Eo] A& & el FHA
(rhombohedral) FZ& zh= A-24¢l e-Ga. 07 84 =
o, o] AEAL 600C FTeA @Ak (monoclinic) 7
Z2q ZRF9) f-Ga0:2 Aol m &aiA gloh'® 23
v} B odFol|l 4 AeAkal o-Ga0y7h A E R] 9232 600°C
BB 224 f-Ga0:2 AH Holst ). Sato §'”
& wiAgA 9 Ga(OH) w7} & 110THAM r-Ga0:s A
ato, 680°C F-TollA Z2At f-Ga 0,2 A4 Holgkrix

Basta giel 28jng £ A7l fGal.E AR A&
o7} dolid o] Fig. 2{(a) 9 500°C XRD HE&lo] »
-Ga0; =E 29 A EAel2bE Sato 599 Ao
7ol AA f-Ga0:02 HolF 7] dFol o-Gas= HF
T F NRE Aotk = o2 olFEA= Fig. 198 TG/
DTA ZAsfoldx o $ 9lfo] F7122 a7l g 3
zraxek @A 600°C ol47FA] A3 600 Tl A 242



2hal g - ol -

p-Ga,0,
Eu,Ga,0,,
Eu,0,

unknown

[e]
L 4
v
!

=
o
=
r-}
o
8
oy
0
o
2
£
(b) . |
i
o\
(a)
N
A 1 1 A L
10 20 30 40 50
2 9 (degree)

Fig. 3. XRD patterns of Ga.Qsx%Eu** powders calcined at
1000°C for 2 hrs: (a) 2%, (b) 3%, (c) 5%, and (d) 10%.
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Fig. 4. SEM micrographs of Ga,0sEu® phosphor powders calcined at (a) 900°C and (b) 1000°C for 2 hrs.
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Fig. 5. Room-temperature excitation spectrum (A..=613 nm)
of Ga,03:3%Eu* phosphor calcined at 1000°C for 2 hrs.
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Fig. 6. Room-temperature emission spectra of Ga.Os:Eu®" phos-
phor powders calcined at 1000°C for 2 hrs.

nm 279} o}F w|A|gt dAYAER o) FoiA gtde
< 9% 4 stk 2y 11007C ool e A
A5 AR PA BEAA 22 25t 1 pm o]
2T SAAEE FFHAT. .

NAA] F FAA MY oA FHE Lol 7] 3}
1000C oA 34% 3 mol% Eu A4 Eto dlsly
PL ¢7] (excitation) ¥ E3e] &4 AL Fig, 5 1}
ehsich. B3 2ot 7B 738 613 nmell A&7
grx0)z] Al 2 150W Xenon lampE- o] &8hed o7) A5
EY EFHo) Y=Y PL o7 2F L 2 A7 Ga0s:
Eu’* Yizte] ezt Holdu A& sty ¢t A
224 =HE g Y]y e dFAlE FHARE
B3 5 A g} o] 947] 28 EZ L B S)9) sharpdt
31351 TAES led, 2 359 Hole Eu ol

< GAAZ AT FHES B AW

Ga:0:) Eu’" & =3 A5 thsle] 900~ 1200°C o
A 2 A7t Bhaste] ozl g AF2olA Nd-YAG 4
o}1A (A= 266 nm)E FUo R 3o PLE &5l niw
stodoh. Fig. 6& =4 #3lo] ©& 1000C 9433 A5
9] PL 28E" o 2 Euy oF9| H3le mE PL EAL
Atsle] 610 nm B2 9= FEE w|Ege o, &
HEAJNME 2 mol% Eu 2AA 7t 77} 7hstA

22 Y

=
E

z
A

=2

|

1.0
.\.

=)
c
S 0.8+
-]
S
& ¢
©
® 06}
<
= A, =266 nm
Q -~
& A_, =550~670 nm

0.4
-l
o,

[ ]
0.2 L 1 —L S

900 1000 1100 1200

Calcination Temperature (°C)

Fig. 7. PL peak area between 550 and 670 nm versus calcina-
tion temperature used for Ga:0::2%Eu®* phosphor powders.
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