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Abstract We investigated photoluminescence, long-phosphorescent and crystalline properties with various DygOs
compositions (0.0~9.5 mol%) in SrALO,: Eu**, Dy** phosphor powders prepared by the solid state reaction. The highest
emission wavelength (520nm) of photoluminescence spectra was not affected by the Dy doping concentrations. The
SrAlLO, single phase which was determined by X-ray diffraction and photoluminescence was appeared for the
concentrations of Dy,0; < 1.0 mol%. After removal of the pulsed Xe-lamp excitation (360nm), also, excellent long-
phosphorescent properties of the phosphors were obtained with the concentrations of DyO; < 1.0 mol%, although the
decay time for all phosphors decrease exponentially.
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Fig. 2. SEM photographs and WDS spectrum for the SrAbO,: Eu®*, Dy** phosphor sample [in Fig. 1(c)] synthesized at
1300°C for 3 h, respectively. The WDS spectrum is obtained at position which marked with the white circle on Fig. 1(b).
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Fig. 3. 300 K PL spectra as a function of Dy,0s content

(mol%) for SrALO,: Eu®*, Dy** phosphors synthesized at
1300°C for 3h in Ar/H, atmosphere.
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Fig. 4. Variation of maximum PL intensity as a function of
Dy,0; content (mol%) for SrALO,: Eu?*, Dy** phosphors
synthesized at 1300°C for 3 h in Ar/H, atmosphere.
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Fig. 5. 300K PL spectra for SrALO,:Eu** (a) and

SrALO,: Eu®*, Dy** (b) phosphors synthesized at 1300°C
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Fig. 7. Phosphorescence characteristics as a function of

time for SrALO,: Eu®", Dy** phosphors synthesized at
1300°C for 3 h in Ar/H, atmosphere.

T3 320 nm o3k el 717 mrst @AE) Adt
[B)1F= 719 ZnS: Cudl HI5ke W& dAladeje] Hlo
2 44 A7) 2B 4 gle Edolg AgEoh
Fig. 7& B33 AR Ba3e HE3he Xe 9

2 108 ¢ 97N &, dEelM Dy,0,4 %
w2 520 nm ZFge] gl g AFELS LRl Bl
th T g} o] At mE AlgdA A7kl o
2 A5 gFAoR asidon, Fig. 33 4slAet 7ol
520 nm 3] HATs) @R ASEE 2.5 mol% ©)
kel Dy,0,7F 748 SrAlLO,: Eu’', Dyl A8 524}
Z Dy,0,0) F7 A ke A sET 120029048 &
=g JERSIT ole 358424 713 Dy,04
o] SrALO,: Eu™, Dy*"A &3A|9) A354 Aol )
F EHHYL ouigitt. B3 Dy,0,8) w=o weh g
e Az 271Ee] 1.0 molgdllx Aol A= Jet
W3, 2 oo HEME 238 ZaHE FE oF
AL Yehiidich 283 BE Dy,0; BE0M AY f4}
g 2bge] g s(decay time)E VERAS] 500% F-¢]
WP E 90% Foll 2489 AFA= 16 A== 34
A Aamglont, 2 ode] AFAzlE B4 E3le
ZA&22 Jeplidet. 3] Dy,07F 0.5~1.0mol% 3
7Hd A BEL 3008 Tl GiElolM AlEE BESKA
THE - UL A= 2y

= FE54E YepiIT ozt
AEREAYe BE 39 9= 973 360 nme] o
71l ola] HArE 4f AEjolX 454" AElE o7)9
= AR 4 g Holgel wl 520 nmolld gl
bl 2o ghpge] oyl ojsld 4f5d" AbelEct
T 2 90l SAB= trap F90ll 47 - EF5o] £
HE APt QAR (SrALO,: Ev®™ 832 7% 200K
olde] 2xyl 98] trape2FE sPusle] FHo| =T
= FAlzre] &g =7 wfiEo|th(5). wEhA FREARA
H7}8 Dy,055 SrALO,: Evtt, Dy**7l &3Ae] Rt
524 el v Expgeld, olg e olgjdt ks
RN FEEZA D3] fasiche AL Jusidg,

4.4 B

TEEA A Dy,0,2 FEZ 0~9.5 mol%7<] HEP
71 StALO,:Ev’', Dy Al FZAE 98 %Ar + 2 %H,|
SHAE9710IA adhke oz A% &, Dy,0.2 #7h
Fol wl2 ZAFEAT G S=HEEN R 28%
43E 2 AFFELS 2B O3 22 48
At

1) Dy,057} 1.0mol% °l8t2 H7}=l" SrALO,o] o



Effects of Dy,O; composition for the photoluminescence and long-phosphorescent characteristics 77

Yol Eu®7h w5, 1Ela Dy’ 2E3Mew
242t Agsle] dREAo] gdEY, 2.5 mol% olde] =
Qo] 7gelle Ay A ZA427A SrALO, ]9
o Dy;ALOS BHEo] A=) WFEEE AA|n
Z, Dy,0:4 #3 s5EE SrAL0S Tdde] 4%
2 1.0mol% ©l8l7} vl sl

2) 1300°ColA 3M17+ B¢t sadubewlel 23] 44
SrALO,: Ev’", Dy**Al d34Ale 2A E9e] &g A
9] BY3 S Yepiglon], g ATl F
3 Ede] HHEYEE Dy,0;0 Fxo FasHA B
A g A FLTh

3) SrALO,: Ev’', Dy**7l E3ale] Wt 9 o773
T 2E8H10 Dy,0,8 s 34 2E8, 1.0 mol%
9] Dy,0; T=04 Hie] B34 = ¢ 7SS Ve
Wik

4) SrALO,:Eu** ¥ SrALO,:Ed®’, Dy*" #34e=
Eu*'e] 4/°5d" — 4f Holo] <J3 520 nm(2.384 eV) T
4 Ay Bgaiger s wE2HERS Yepidh
Z23fv} SrALO,: Eu’* @3Ale] 22 df Aol o3t
Bo2A 520 nme] AN ATz} D= Do,
SrALO,: Eu’', Dy** &3Al= Eu**ol 93t dof Hol9}
Dy**e] ff Folol <k 580 nm} 520 nme] $]X[oA
gy 57 HAHER

5) ZEEA 2 #r1e Dy,05=  SrALO,: Eu®', Dy**
A FgAe ARFEA A WS aHo|w, w3l
Dy0,0] %ol e} Fa7kws 43t 27190 1.0 mol%
oM Hoje] FFAEE R, 2 oPde] FEolME
Q38 Za¥E v& JFAS Yehhi

e
= T

rer

FIZE

[1] P Goldberg, Luminescence of Inorganic Solids,
Academic Press (New York, 1966) p. 273.

[2] W. van Gool, Philips Res. Repts. 3 (1961) 1.

[3] A. Suzuki and S. Shinoya, J. Phys. Soc. Japan 31
(1971) 1455.

[4] T. Matsuzawa, Y. Aoki, N. Takeuchi and T. Murayama,
J. Electrochem. Soc. 143 (1996) 2670.

[ 5] H. Takasaki, S. Tanabe and T. Hanada, J. Ceramic Soc.
Japan 104 (1996) 322.

[6]1 G. Blasse, W.L. Wanmaker, J.W. ter Vrugt and A. Bril,
Philips Res. Repts. 23 (1968) 201.

[7]1 EC. Palilla, AK. Levine and M.R. Tomkus, J.
Electrochem. Soc. 115 (1968) 642.

[ 8] V. Abbruscato, J. Electrochem. Soc. 118 (1971) 930.

[9] Young-Ki Lee and Byoung-Kyu Kim, Journal of
Korean Association of Crystal Growth 8 (3) (1998)
493.

[10] Young-Ki Lee, Jung-Yeul Kim, Byoung-Kyu Kim and
Yeon-Tae Yu, Korean Journal of Materials Research 8
(8) (1998) 737.

[11] Byoung-Kyu Kim, Yeon-Tae Yu, Gi-Seog Eom and
Young-Ki Lee, Journal of Korean Association of
Crystal Growth 9 (3) (1999) 315.

[12] W. Hoogenstraaten, Philips Res. Reps. 13 (1958) 515.

[13] E Urbach, D. Pearlman and H. Hemmendinger, J. Opt.
Soc. Am. 36 (1946) 372.

[14] T. Nakajima, Y. Murayama, T. Matsuzawa and A.
Koyano, Nucl. Instrum. Methods 157 (1978) 155.



