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Abstract Novel green long persistent phosphors of CaZrO,:Ho'" have been synthesized at high temperature with weak
reduction atmosphere by traditional solid state reaction method. The role of H;BO, as flux and the suitable concentration of
Ho as activator on the CaZrO,:Ho " long persistent phosphors has been investigated. Crystals of Ho’" doped CaZrO, long
persistent phosphores were characterized by fluorescence spectrophotometer and photoluminescence (PL). The main emission
spectra of 546 nm peak was revealed through synthesizing at high temperature in N, gas atmosphere. The afterglow
emission spectra of CaZrO,:Ho’" long persistent phosphores arise at 546 nm peak of narrow range. because that revealed
pure green color. Green long persistent phosphors have been observed in the system for over 5h after UV irradiation
(254 nm). The main emission peak was ascribed to Ho’  ions transition from °F,, °S, —»°’L;, and the afterglow may be
ascribed to the trap centers in the CaZrO; host lattice.
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Fig. 1. Photoluminescence spectra of CaZrO, : Ho'" prepared in
N, gas atmosphere with different Ho concentration: (a) 0.1 mol%,
(b) 1 mol%, (c) 2 mol%.
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Fig. 2. Photoluminescence spectra of CaZrO, : Ho' prepared in
N, gas atmosphere with different H;BO; concentration: (a) 0 mol%,
(b) 5 mol%, (c) 10 mol%.



Synthesis and luminescent properties of a new green CaZrO;: Ho " long persistent phosphors 111

eSO 2 mol% 7t s 7ol 2518 g =

oo fr ®

A7 7=l WA FA =T wEkA Hodl =
1 mol%7F 493 & 4 ATt Fig. 2= 8419 ®s
o wE g MHEHS HAFE S, o Hi

L7INM X gk AFE vERA Zelth. Fig. 2(a)
£ H;BO,E H7FslAl &2 A9 ¢ we] 545nmme] &
F ¥=A YA YepaL gleH, (bye H;BOE 5Smol%
A7FetS wel W w3A9dd 546 nmol A wig- =4
FAE JE & F JeH, (o= HBOE 10mol%
7Pt S 7399 W A0 547 nme] | A7t
A A ol FEAIQl Hodl F=7F 2mol%
A7 | Aol 2ol §AE 10 mol%’t 3 @ A%
e WEe JAlshe AEFES 3 Aoz dAgkdr)
Fig. 3& 2% E97104 9A483s CazrO,:Ho' =%
A FdAe] wsg ~HEHOSE Ho 1 mol%et HBOE
S5mol% sLsHAl A7kstar dsh B 2 FHEEA=
Na®} Li Z28]3L DyE F7I2 A7keisiedl 2kt 37t
of w& g ¥=9] ¥skE vERd Zlelth. Fig. 3(a)ye
H,BO;5F 5mol% 71+ 7Zd-5-°lH, (by= Ligs 1 mol%
F7FE 7ISE 735elM, (o= DyE 1mol%, (d)= Na
Z 1 mol% F7I2 3713 w3 2gEgolth. Ho' o
9] °F, ’S,— 2] oA Holo] <&t 546 nm L
v|39] 7 Wit lom, Livk A7 | Aol 440
nm F99] ¥ F37t A S & 4 JeH, 547nm
o] kg Zw v vt Dy7t H7F € Agells 547

73% w9 Solx 482 nme} 575 nme| Dy
Nz g w3t v ZeA Jepds &

3 2 97]¥eZ 254nm UV lampZ
oF 127F ZALslaL of719E AA 3 F 5% Fof] =g

shs 2~HEYS 2433tk Fig. 4= Ho &= we

T T T T T T T T T T T T T
400 450 500 550 600 650 700
Wavelength (nm)

Fig. 3. Photoluminescence spectra of CaZrO,: Ho'* prepared in

vacuum atmosphere with 5 mol% H;BO; and different flux and

co-activator: (a) none, (b) Li 1 mol%, (c) Dy 1 mol%, (d) Na
1 mol%.
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Fig. 4. Afterglow emission for CaZrO,:Ho’" prepared in N,

gas atmosphere with different Ho concentration: (a) 0.1 mol%,
(b) 1 mol%, (c) 2 mol%.
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Fig. 5. Afterglow emission for CaZrO;:Ho’" prepared in N,

gas atmosphere with different H;BO; concentration: (a) 0 mol%,
(b) 5 mol%, (c) 10 mol%.



112 Byeong-Seok Park and Jong-Keon Choi

—@)

60k - —— () L
-~--(c) Dy
-~ 50k - (d) Na

A

o — B

T T T T
400 450 500 550 600 650 700
Wavelength (nm)

Fig. 6. Afterglow emission for CaZrO,:Ho' " prepared in vac-

uum atmosphere with 5 mol% H;BO, and different flux and co-

activator: (a) none, (b) Li 1mol%, (c) Dy 1mol%, (d) Na
1 mol%.
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Fig. 7. Afterglow decay curves of CaZrO,:Ho " phosphors
prepared in N, gas atmosphere with different Ho concentration:
(a) 0.1 mol%, (b) 1 mol%, (c) 2 mol%.
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Fig. 8. Afterglow decay curves of CaZrO,:Ho’* phosphors
prepared in N, gas atmosphere with different H;BO; concentration:
(a) 0 mol%, (b) 5 mol%, (c) 10 mol%.



Synthesis and luminescent properties of a new green CaZrO;: Ho " long persistent phosphors 113

2081.0 3
1096.6 e v (@)

. 3 . e (b)
& 403.4 a 3
% 3 A ¢ @ (C)

Q 3 * 2, . E
£ 104 X . .::- (d)

E .

2 5464 A ™ 3
7] E A A

5 E AL

,E 20.1 3 AAAA“ E

3 Al A

g 7.4 3 A 3
a MA
2 .7 AL Ass ]
E Animmn
=]

=4 104 A ]

0.4 . .

T T T
201 _ 546 1484 403.4
Time (sec)

27 74

Fig. 9. Afterglow decay curves of CaZrO,:Ho’" phosphors

prepared in vacuum atmosphere with 5 mol% H;BO; and differ-

ent flux and co-activator: (a) none, (b) Li 1mol%, (c) Dy
1 mol%, (d) Na 1 mol%.

700k

— 6k
600k — 50k
—— 100k
I 500k — 250k
<
; 400k -
£
g 300k
£
200k -

04

T T T T T T T T T
500 510 520 530 540 550 560 570 580 590 600

Wavelength (nm)

Fig. 10. Emission spectra of CaZrO, : Ho'" prepared in N, gas
atmosphere.
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