Vol.20, No.12
Dec., 2004

5512 ) x o o % = il
2004 % 12 H CHINESE JOURNAL OF INORGANIC CHEMISTRY

SrALOEu, Dy* 8K K R & Se# Bl 8 5 RALE

KA EBE OFAF A4 MUEE Ik $I%
(kAR IRFMHAEL IR, KA 130022)

R B -BENE H 4 T SrALOSE, Dy K KATHE R OCHARE, BE T 1T pH AL SRR A 4% 5 790 45 X 95 - S T2 1 Y
SR WESE T ISR IRBE XS SrALOEw®, Dy™ A R RUBE A &2 e MERERY 2 R, F R XRD, SEM, 6 il 204 45 F Bexd 7= kA7 1
SERFPERE AT . SEER A5 AR TE 800 °CHY SrALO, A AR TF AR TE M BEAT RO, I TE 1100 CHESS HY A i U EAT AR 4 i 42 1k
fE o R S 2 R ROST B X 58 B T e T4, S 289 ok RST h 20~40 nme A i BOIEOR OGS I (B TE 240,330,378 #1425 nm
MR 22 S0 3%, ROGG IR IE(HTE 523 nm MY T8 35, 5 SrALOEu®, Dy™ ML BB L, K661 R AR T LA T LA A I 1 A

FOLIEMEALF 157 °C, 5 SrALOSEW>, Dy* Kl i 4 LA LG W fF 1 KR A2 3 T 13 .

KR SrAl,O,Eu*,Dy* G0 K M B -5 R KRIEL N
H%2. 0614232 061431 0614338  0614.342
0 31l & 1 SRHERS

SrALOEu®, Dy** & [ 20 90 4F 48 & J i K 1)
PR ARME R CR R, H RS A R I ] 2 e
551y ZnS:Cu, Co & 5~10 %5, 11 HLAS & U | 18
AR A A A A T R, AR
g, AR StALOSEu , Dy (A i & % 6 AL HE E
15 T TZ AR GRS gk bR BA hRE i ) 84k 27
PRI, 0t RUSH R8O | 2% TS0 A 22 W T % 1 2K
I 55 AR KA R ELAG A (] T R T A B P R AR A
PRI X 40 K A 8 1) B BRI Jo O 55 ) 46 o A )
FBheE L W DL R A 2= BRI, XK RO
BB WS T — s SRS, A2 H R ke
SrALOEw® , Dy»* 9K K A5 KOG R iF 58 18 /D
HiE B AR T AR R I -8 A A LT SrALO,:
Eu?* Dy 44 oK By ik, 5 8 0 I -8 K % A
SrALOEu®, Dy>* B &E B it B FE AT 05T, 06 ik
SAFXT A RMERE A5, R AR IR BE R A T OREE
YIS0 SrALOZEu®, Dy* 9K &6k kE, FIH XRD,
SEM, it 43 #7 45 F- B Xt A4 R i 2% o B2 A0 = 4 245
AT T 08T .

Wk H 181:2004-03-22, Wofs ki H 11:2004-08-28

1.1 H&REH

S BT AR A AR JEORE Eu,05 A Dy, 0, 4602
M 99.99%(JFi & 53 %0) ., Sr(NOs),, AI(NO5);-9H,0 Filfy
BERR 34 M 434l FREX 0.017 6 g Eu,0, F10.0373 g
Dy,05, 1 6 mol-L" () HNO,(G.R.)i&E f# , $% SrALO,
b2 3 & AR 2,127 0 g Sr(NO,), Al 7.578 4 ¢
AI(NOs);+ 9H O, Il 2 85 T /K H BN 58 4, B AW
T ) R A R B 2 AR, IR AR E TG
FITEFE RS BN FE 6 h, HIZ /KA pH (3514
1~2,2~3,3~4,4~5,6~7 Ml pH>7, #&J5 439 F 80 <C
K18 25 K 6~10 h B Wi TE WU L, A AR K
FORG BE S WY 6 P R IR T, gk sk
R IR B A BRI, o 8 S TR T 48 h A
120 CH R T4 72 h, 75 320 57 M s b i VR 48 €
BE, B VR €0k BB B & I, 7 600 CTH K
4 h, T4 H7E 700,800,900,1000,1 100,1 200 FI
1300 C Tk i i S KB 4 h, 15 2 W] 3B
KIBERIFE i
1.2 HmEWHEeES

KA H A % D/imax-11 B &L A9 X 5 £k fi7 &5
ASORERE i 64T 0 A0 TS5 4 20 BT, CuKey 38 5T (A=

TR HARR A I 4 W Bh I H (No.200005 16); 5 2 A 37 45 35 4 1051 H (No.YJ0267047).,

* 3l KR A . E-mail:ixiyzhang@126.com
S — AR KA H, L 4T 2 R W WS 5 DG L S RE R R



- 1398 - )

(a

0.154 06 nm), & J& 40 kV, H % 20 mA, A H 37 S-
4200 Y75 & 54948 H B0 08 £ 43 BT A o OB 1Y) DR /N A
JES, HBE 5 KV, L 30 mA 2R H 37 MPF-4 A1/}
S FE TN A R S RO OGS R RO, BUR TR
175 W AR AT . A 35 Bl 1980A 2 1 % B o F I
SrALOEu®, Dy»* 9k & h R & s i . R
FJ-427A VG ARSI 54 5 i AR B 1 ) i
5 Bl 20~250 °C, G % 2 °C-s7',

2 FER5iTe
21 EmMEKIENETERE
2.1.1  BeARA 52 m

TAC A F 2 428 R PR, 5 ) )9 M - L R
1) RS S5 RIS R ] S e vh FR AT B AT A R A
A LB — BN Ay Fr R R T 43 T B8 Y AR
FH 8 e 1 LR R 5 A 1 AR B T I R e AR
I, RJE PR N 45 1 B T8 st F 7
[vi] 453 J 15 ¥ A AR B AR o TAT BRI Y B AR T
A LATE BRSO AT A6 IR SR AR VS W, MUTT (45 S A
Al L REEH#ATIR G e 5 e o Se A8t
MR YRR S SR G A m T
AR A 2 Lo 201 BF, BERS TR BRSO A
FEENL .

2.1.2 %W pH A 1Y 520

VS W pHL B X FC 57 R 1) 8505 A AR R I 5
M, SCO% & B, FHZEUK T pH A, Y4 il iE ok
PR B B, AN BB AR, TR A B 1 B LR 5
) pH R i 26 T2 P LN B A RE 8 T 1 a2 I 11
VSIS . SEBR S AR 1,

2.2 &K XRD i&

H T BESE StALO, R AATE it B v, AR AR
LA K SrALO, MR AR A BGIR BE I A2 1 i 76 38 T
ST AR T RIEE 4 h (RES X SR AT 5 &
SERME 1R, WKL ar A 700 CHE, AT
fi] SrA1LO, fb AT S5 e HH B, T 2 958 1 o i I 40 7
;800 °C,SrALO, & A T 45 % B ;1 200 °C, SrALO,
i B4 O B 51300 °CL,SrALO, ML R B 5E3%

2L 2 >
C I i %20 &
4000 -
350()? i Jh IJ i 7
3000 | I
32500_ — T P TP Y I S S 1
> -
2 2000 L m il
B L e PLAM i a5
E 1500 I I
- e W) VL N T I
1000 |- h i
- ln A P e & 3
500: o, 5
ol gy 1
t 1 1 1 i 1 i

20/(%)

BT OREEREEKIBE 4 h BRESL ) XRD B
Fig.1 XRD patterns of the samples calcined at various

temperatures
1: 700 °C, 2: 750 °C, 3: 800 °C, 4: 900 °C,
5: 1100 °C, 6: 1200 °C, 7: 1300 C
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Table 1 Effect of pH on the sol-gel Process
pH >7 6~7 4~5 3~4 2~3 1~2
white white sol transparent transparent transparent
product emulsion emulsion unstable pale-yellow sl paleyellow sol  pale-yellow sol
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Fig.3  Phosphorescence brightness for samples calcined at
various temperatures

1: initial brightness; 2: brightness after 10 min
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Fig.2 SEM images of the nano-particle SrAl,O,;Eu*,Dy* phosphor calcined at various temperatures for 4 h in reduced atmosphere
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Fig.4 Excitation (a) and emission (b) spectra of the
nano-particle SrAl,0,:Eu*,Dy* phosphor
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Fig.5 Thermal-luminescence spectrum of SrAl,O,;Eu*,Dy*

nano-particle phosphor
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Preparation and Charaterization of Long-lasting Phosphorescence
SrALOEu*,Dy* Nanoparticles

ZHANG Xi-Yan™ JIANG Wei-Wei LU Li-Ping LIU Quan-Sheng
BAI Zhao-Hui WANG Xiao-Chun CAO Zhi-Feng
(School of Materials and Chemical Engineering, Changchun University of Science and Technology, Changchun 130022)

Long persistent phosphorescence SrAl,O,:Eu**,Dy** nanoparticles were synthesized through Sol-Gel method
under a reducing atmosphere at lower temperature. The influences of pH value, reaction temperature and com-
plexing agents, etc. on Sol-Gel process were studied. Effects of calcination temperatures on the crystalline phases,
size and phosphorescence properties of SrAl,O,Eu*,Dy** were also studied. The structure and properties of prod-
ucts were analyzed by XRD, SEM, Excitation spectrum, Emission spectrum and thermal-luminescence spec-
troscopy. The SrAl,O, crystalline phase was initially formed at 800 °C. The SrAl,0,Eu*,Dy** nanoparticles with
bright phosphorescence property were formed at 1 100 °C. The particles size was about 20~40 nm. Both the peaks
of the excitation spectrum at 240, 330, 378, 425 nm and the peak of emission spectrum at 523 nm were shift to

red wavelength compared with the SrAlL,O,Eu*,Dy* coarse crysials.

Keywords: SrAlLO,: Eu*Dy* nanoparticle sol-gel method long lasting phosphorescence



