Journal of the Korean Ceramic Society
Vol. 38, No. 9, pp. 806~810, 2001.

APY, P77} &7}1El Perovskite La,;TiO;2} Pyrochlore La,Ti,0-2 W& =M

dpafnl - e -

2 -

uE|s - ¥4

et 88kt
*g= sl st S
2o01d 59 219 A 20019 89 3¢ 50)

Photoluminescence Behavior of Al3+, prt Doped Perovskite-type
La,;TiO; and Pyrochlore-type La,Ti,0,

Sang Mi Park’, Joung Kyu Park*, Chang Hae Kim*, Hee Dong Park* and Ho Gyeom Jang

Chemistry, Korea University, Seoul 136-701, Korea
*Advanced Materials Division, Korea Research Institute of Chemical Technology, Yusong, Taejon 305-600, Korea
(Received May 21, 2001; Accepted August 3, 2001)

=

L 71=

L32/3Ti03, LazTi207}E’ ‘Pl";ﬂ)\é = L

b

Exog ol3) ofe] Hopdl o] &= glul B A= perovskite 729 Lay,; TiO;9}

pyrochlore 7%¢] La,Ti,0,& RAZ 3ld AP, Pr¥'7t 2719 A3A9) B EX S Yotz 9ok F 722 2%
Prrte) "D~ H, deolol 9@ HAl wsgs VehiInh. B ATl perovskite T2 Lay,TiOyPr B3A| ) off=] Aol
F47 2 dAAZ N ZAS B3 oA AgRzAe APe e AAET E, perovskite T2 LaysTiO;
9} pyrochlore 7-%¢] La,Ti,0; Alele] #FEA zlolE dotr7] #30A trap-involved process®t charge transfer bandZS

ZAFskalT

ABSTRACT
La,;TiO;3, La,Ti,O; are used in various parts by dielectric properties. The purpose of the present study is to understand the

photoluminescence properties of Al

and Pr~ doped perovskite-type LaysTiO; and pyrochlore-type La,Ti,O; phosphor, which

characterized by the red emission (1D2—->3H4) of P’ ion. The explanation for the energy transfer and the corresponding critical

distance were proposed on the role of Al

ions as energy transfer mediates in perovskite-type La,;TiO5:Pr phosphor. In order to

clarify the distinction of photoluminescence properties between the perovskite-type La,;TiO3 and the pyrochlore-type La,Ti,O-, the
trap-involved process and the charge transfer band have been investigated.
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Fig. 1. X-ray diffraction patterns of (a) La,sTiO;(4 ) and (b)

La,Ti,O7 (¥ ) sample.
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Fig. 2. Photoluminescent excitation spectra of (a) La,;TiO;3,
(b) LaysTiO4:Pr(0.2 mol%) and (c) La,,TiO5:Al(17
mol%), Pr(0.2 mol%) monitored at 617 nm.
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Fig. 3. Spectral overlap data between the activator (Pr3+)
. . . 3+ .
excitation spectrum and the sensitizer (Al” ) emission
spectrum.
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Fig. 4. The emission intensity (at 617 nm) of (a) La,Ti,O:

Al(17 mol%), Pr(0.2 mol%) and (b) Lay,;TiO5:Al(17
mol%), Pr(0.2 mol%) with various excitation energy.
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Fig. 5. The excitation spectra of La,Ti,O7:Al(17 mol%),
Pr(0.2 mol%) (solid line) and La,;TiO5:Al(17 mol%),
Pr(0.2 mol%) (dotted line) monitored at 617 nm.
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Fig. 6. The emission intensities of La,;TiO; for different
amounts of Al (Pr=0.2 mol%) and Pr (Al=17 mol%)
addition.
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