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Luminescence properties of a new Tb* ion activated long persistent phosphor

Byeong-Seok Park" and Jong-Geon Choi

Department of Gemological Engineering, dongshin university, Naju 520-714, Korea

(Received March 30, 2009)
(Accepted April 15, 2009)

Abstract A new long persistent phosphors of CaZrO, was synthesized at high temperature with weak reduction
atmosphere by a traditional solid state reaction method. Photoluminescence spectra analysis showed that the CaZrO3 doped
with Tb*" emitted green-yellow emission caused by the energy level transition from the D, and °D, to 'F,~'F,. The main
emission spectra of 542 nm peak by the D, — 'F; transition was revealed through synthesmng at high temperature in N,
gas atmosphere. The afterglow emission spectra of CaZrO, : Tb’" long persistent phosphores arise at 546 nm peak of narrow
range. After the 254 nm ultraviolet light excitation source was switched off, the green-yellow long persistent phosphor can
be observed which could last for 8 h in the limit of light perception of dark-adapted human eyes (0.32 med/m’).

Key words Luminescence, CaZrO,, Tb*", Electron trap center, Afterglow

AL Th™ o] BA 34 F3A H3 54

(2009 3¢¥ 302 d?)
(2009 49 15U HALSER)

2 o ARE Caz0, A FAAE Lol o4 DY B97IoIN AEA TANSNo R FAIAT. S
A AT T o] &8 W7 Caze0, F#4 FHAE D, D, AIIA EHNA FF, £9120] oo o) Gl
F& e, el AR AR A5 %%xg Ao @ M Ede] F WAk D, F, Mool
$42nmel W 3137 A HSIT CaZi;: T F3Y IR Y W AAEFL Fo Jole) si6mme) 3137}
Sl ST 2% HEE 25hm AL Al AN T Fol SHsAon, =ael 244 FRAIF Aol
o5& ol 917 7V 032 medin7HA 84 AZHS AL

1

[‘

@ﬂﬁﬁ

LM 2 sk Qlgedslol= Apeldlo] ¥3islo] 7] Wil 2-3
d F7)2 wAlEolok sk EAldo] Atk thEHo

S A= ddAE AFste 583 =28,  E ZnS:Cwh AREEoReH, TP & dEdl 2E=
B golnt ?_%1’*% of el UAE At 4 A oRAIESL EelojA T1-3]. 1990dW S 3}
Ao T g9l Ble deke A S oR T AlsleAl 34 A EERL
o= wjg 71 ARE Aag dgEle QRS 2T S v, A9 e e v = ¢ gy 54
B BBA= Il Bo] sfeto]l sl 7ol o] wig g FFATE Nl Hol TheFgE Ajlel A

F s olietl, olee] ®Al 24e &¥A lon, M2 BA A Jdsh] A% B
2 AR AR FsEARA o8 7K e A7 AlE = ok @33Ae Aoy el
TR gink sk om Bebdete] WissAdel ofehd,  EEe] FEE zhow, tpekst mAlel @AskAlzE A7t
AePdell ZalEl= 542 7L Qo] S8kl AleF Ho] Rt B AS Zheth thEA]] AbskEA B

A

S 7Y, Ay o] AME Ho® o719 d8S AAAL SrALOCIM[4, 5], W ;8459} FRg B0
Ho o /‘?ﬂ— .:.;._\4—/\-1 &L\J—}ﬂi o]—ﬁﬁ .

"Corresponding author ABEA =34 FIA 2= gTHO E Sr A1204:Eu2+,

Fov: 180-61.330.3252 Dy’ 7} 3w g Az EAo] wlg- $5ske] 7Hg

E-mail: seok7002@msn.com @o| ARgo] FH I gt} FIole EFU 2EERY



Luminescence properties of a new Tb>" ion activated long persistent phosphor 131
prop!

Age] Aol opd tpdst Azbd 54 Zh= A2
& BA AAo] A7 HA Setl, 2 dE Ca,P,0,
Zn,P,0,, Sr,MgSi,0, 123 CaAlLSi,0; 5°| 7Jio] &
o] AH6-9]. 2 FoA] FHZol orthorhombic perovskite
Azl Cazi0, BA A AElo] Tl Al
=34 F3A7 SAERET, CazrO;: Ho'' 3 CaZrO;:
Pr'’, Li', CazZrO;:Er'e] 34 d34A7F Bu=ot
[10-12].
B AN E CazrO, 22440 3EF F52 Tb™
AR Hrlste] Axbd 549 FFAE 3
o YL o, v EA 2 Azl E

=

¢

S
y
o tlo
oE

o,
o
=

oX,
tlo
e °

Fsint.

2. M Y
SHAEe BA| 449 982 CaCO,, Z105 ARE-3}
Ao, BAsAe] YEE Th,0.& AREEIITE CaZrO;:
b9 &34 F3Ae SASAZ Tb,0,2 TS W
stalod H7kslion, 2o we g 543 2 3
zo] Wsls eItk ¥Re] 2 #dsA 7]
8l FLARE ol Esl] FAo=E BEE 9
gk Foll Axska, 850°CellA 3417k skag skt
23 oA EEE st AlEE AlFEiieH, o
FE A B9 s wslele] 534 FRAIE
4 Sk

H¥E FFAE He-Cd laser(Kimon, 1K, Japan)©]
50 mW, 325 nm 3Pge] o798 ARS-SlaL, WA} A
(f=0.5m, Acton Research Co., Spectrograph 500i,
USA)E ol gl e B4 aslsic. T3t oi7]e)
S 254nm UV lamp(G4T5, 4 W, Japan)E AR&-35}]
FBAE 12 7] AR ol 7S AAskaL &
28 gehs g BAS Aol Axhd 2w
3)xe] =4S MINOLTAAM] LS-100(Japan)ye ©]-&-3}
o 254nm UV lampe]l 187 ARSI, 171908 A
g & sxm dgsle Arhg s SAERT BE
7171842 Aeox SA38IIT

¢

M

3. 43 JE

27 AR o7 AMR3I CaZr0,0] AAF%E Fig. 19
vepd Zx3 ABO, %20 cubic perovskite E]ol|
431, pcmn orthorhombic %22 ¥ # Ut} Fig. 2
9} 7¥o] 7ZrO,2] octahedral framework Wel Ca ©]29]
AABIAL e HEE Ca o] 12019 XA Wt of
#Zo] Ca o]0 oFF QEZFOZ 94 oH, 9]¢

Fig. 1. Cubic perovskite structure of CaZrOs;.

Fig. 2. Structure of CaZrO; perovskite viewed down [110].
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Fig. 3. X-ray diffraction pattern of pure CaZrO, powder.
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Fig. 4. Schematic energy level diagram of Tb’" ion.
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Fig. 5. Emission spectrum of CaZrO,:Tb’ long persistent
phosphor.
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Fig. 6. Afterglow emission spectrum of CaZrO, : Tb’* long per-
sistent phosphor.
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Fig. 7. Emission spectra of Ca,_,ZrO; :XTb’ phosphors were
prepared in N, gas atmosphere: (a) x=0.001, (b) x=0.01, (c)
x=10.02.
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Fig. 8. Afterglow Emission spectra of Ca,_,ZrO;: XTb™" phos-
phors were prepared in N, gas atmosphere: (a) x=10.001, (b)
x=0.01, (c) x=0.02.
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Fig. 9. Afterglow decay curves of Ca,_,ZrO;:xTb™™ phos-
phors were prepared in N, gas atmosphere: (a) x=10.001, (b)
x=0.01, (c) x=0.02.
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