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Solution Synthesis, Structural Analysis, and Characterization of Yttrium
Aluminum Gar net Phosphors
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The microemulsion process was
successfully developed for synthesizing
europium-ion doped yttrium aluminum
garnet (YAG: Eu’") nanoparticles. The
effect of water to oil ratio in the
microemulsion system on structural and
luminescent properties of YAG:Eu®"
was investigated. The reaction routes of
YAG: Eu’" in different W/O systems
remained the same, while the
morphologies of those changed
significantly. The particle size became
reduced and spherical particle presented

at low content of water phase. The

93/8-94/7

emission intensity also enhanced with a
decrease in the content of water phase.
The EXAFS results indicated that the
disordered level around Eu’" ions and
the bond distance of Eu-O reduced both
decreased as decreasing W/O ratio.
These resulted in the reduction of
non-radiative probability and the
shortening of the energy transfer route
from host lattice to activators, Eu’’.
YAG: Eu*" with notable luminescence
and well-dispersed sphere-like
nanoparticles was successfully prepared

via low content of water phase.

TFT-LCD
PDP

TFT-LCD PDP

160



PDP

PDP
30000
2000
PDP OP-10 5:3:2
[1-4] Y3AlsOp2 15/85
10/90 5/95 ,
XRD
[5-10] XRD 1000
YAG Eu** 4 ,
1100 YAM Y4ALOg
1100 ,YAM
5 YAG Y3A15012
1100
1400 YAG: Ei’* TEM
XRD
TEM
80nm
30nm
(PL)
X
X
YAG: Eu**
YAG: Eu**

590nm  609nm 710 nm

OP-10 5D0—>7F1 5D0—>7F2 5D0—>7F3 Eu3+



590 nm
magnetic dipole transition
Eu’"

YAG

YAG: Eu**
590 nm
Eu3+
()] 5D0—>7F1
> D0—>7F2
)
) Eu’*
5D0—>7F2
YAG: Eu**

(Yo0.95Eu005)3A1s012  Eu L
X

Eu
A B C
B C
YAG Eu*
Eu
Eu
Debye-Waller
YAG Eu*
Eu

Eu

YAG: Eu**

YAG: Eu**
1100

Eu

5:95
YAG Eu*’

[1] B. S. Jeon, G. Y. Hong, K. Y. Yoo,
and J. S. Yoo, J. Elec. Chem. Soc., 148,
(2001), H128.

[2] D. E. Mentley, P. IEEE, 90, (2002),
453.

[3] T. Justel, and H. Nikol, Adv. Mater.,
12, (2000), 527.

[4] S. J. Yoon, Y. K. Jung, J. W. Seo, B.
H. Lee, H. Y. Kim, and B. K. Kang,
Displays, 24, (2002), 183.

[5]J. R. Lo, and T.Y. Tseng, Mater.
Chem. Phys., 56, (1998), 56.

[6] Y. Mizutani, H. Yasuda, I. Ohnaka,
and Y. Waku, Mater. Trans., 42, (2001),
238.

[7] X. Guo, and K. Sakurai, Jpn. J.
Appl.Phys., 39, (2000), 1230.

[8] M. Inoue, H. Otsu, H. Kominami,
and T. Inui, J Am. Ceram. Soc., 74,
(1991), 1452.

[9]J. G Li, T. Ikegami, J. H. Lee, and T.



Normalized intensity

Mori, J. Mater. Res., 15, (200), 2375.

Surfactants

= YALO, (YAG)
¢ YALO, (YAM)

 (420)

20

15/85
Y2.85Eu0.15A15012
XRD @1000  (b)1100
©1200 (1300  (c) 1400

Particle size (nm)

Normalized intensity

= Y.ALO_(YAG)
3 5 12

e YALO. (YAM)
4 2 9

 (420)

10/90

Y2.35Eu0.15A15012

XRD (2)1000 (b)1100

(©)1200  (d)1300 (&) 1400

500 -

8

300

200

100 |-

1
| (15/85) 1 (10/90) 1 (5/95)
Microemulsion system (W/O)

Y2.35Eu0.15A15012
TEM



Emission intensity at 590 nm
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