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Bas 9s(Siz0g)2:0.02Eu?", Bagz g9(Siz0g)2:0.02Eu?+,
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XS Eu?t 5 Eu?t, Pr3t LB HE 5L E 498 nm Ak
A%, PrAs BIHOR G 1S I T R WAL, BB R
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VT 1 S i, 5o B4 Pr3t B S iR AT WSO 1 K.
Wik 2 (b) o4 B B s IR0 23 S5 467 T 75 480 nm,
470 nm, 443 nm &b, IF 2B Pr3t R R ST
M2 4L, Hgs B Eu?t, Prit JLiBRE £ g 7Y

500
M e
100l e TN Eu2tPr3+itis
498 nm s P e n\
o | jok e e [T
= 300 498 o
= 478 nm 15
2
& 200+
~
Jﬁf 437 nm M
A B
100+
OF =7 Bay(Si00) 8% ()
1 1 1 1 1

200 250 300 350 400 450 500
Pk /nm

FNREE G
ool AR
— HBEut

Eu2tPri+itis

SEJ¥ /arb. units
IS = ©
S S S
T T T

[}
o
T

330 nm
365 nm

(c)

200 250 300 350 400 450 500
#K/nm

Bay(SizOg) A5
1 1 1

9P /arb. units
®)
S
S
T

FSS R Prit FEARSE S AW L. LAk, X B
BB BEu?t 5 Bu?t, Prdt LB b i A 5 I
KIFLB Prot E L .45 Eu®t BRFAE A S 5B R
L — R LRI AR, LB Prét £ Bay (SizOg)2 2
JR AT BE SIN R R sk IR 2R T, B
2R R TR R, s HO G BUAOG IR

D@ bl

Bay(Si;O5)p:Pri+

500 -

400

..-1:?.: 478 nm

w

o

o
T

300 350 400 450 500 550

VN I \

05 BAL F LYo nm L\ —— i Buzt
/470 nm S\ Eu2tPr3+ k5

i Pro

100 b :," 1443 nm
436 nm
oL R S (b)
1 1 1

1 1 1 1
350 400 450 500 550 600 650 700 750

P /nm
120 gyt
— HuBEu2t
100 Eu?+Prit+itis
2 8ot
B
£ 60+
L =
B 40l ER 268 nm HfERK
=i 0 o
- = 365 nm #%
A
20 F
or . | Bau(SuO) | | (d)
350 400 450 500 550 600 650 700 750
4 /nm

2 (MTIEE) (a)5 (b) 2 5 478 6 BOR 6 WK B0 R 19 WK 5 % 41 B il (Bas.os(SizOg)2:0.02Eu? T (&

é '72:‘ léj%), Bagsg(SigOg)g:O.OQEuzﬂL, 0.09Pr3+ (gI é )fz Ifj?]), Ba3A91(SigOg)QtO.OQPr:;‘F(EE @, )ﬁ é}%)),
() 5 (a) 2 m o A& # Wk BT R 5 K G B

l§] %Ba3_91(81308)2:0‘09Pr3+ H'(J l]l’( LI& jlﬁ i%;

(b) /1 ¥

(Bas.os(SizOs)2:0.02Eut (EA52E), Bas.g9(Siz0s)2:0.02Eu?t, 0.09Pr3+ (4 5 Lk))
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A TE ML Fr B, Pr3t 3B N KR R
T RE S AOME R SR BT 30 £, [R5 RS Pr3t 4t
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5REHORIEEE 2 (), P IIHUR 61 28 R
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AR B i vy 5o RS I, LR B A2 T g A2 AN [
B (CHAE RIS VEA R ).
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I8 (T1IX) A = A AS[F B B BB (Tar, Ton,
T.), B8 Eu?t FE i B BHA SR (£ T = 333.6 K
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T SRR ) PRk R B RE R 1 Re,
w1 AT E A S (Tow, Tm, Thighs T, 0, w I
TR pg). WHEEE 3 (a) 1, Tiow NFIEF
5 A ) AR U B2, Thaign 9 2 U8 2 1 5 A 1) 3¢ T
P, Ton N AU B v m R BE (R T, Thon, Tea),
T =Tn — Tow, 0 = Thigh — T, w = Thigh — Tlow,
1M g AWERT TR PR F g = 6 /w. FHiEIE Chen
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Bag.08(Si30s)2:0.02Eu?t, Bas.gg(Siz0g)2:0.02Eu?*, 0.09Pr3t, Bag.2(Si30s)2:0.02Eut,

Tiow/K  Tm/K Thign/K 7/K  §/K w/K g E;/eV  E,/eV E./eV  Empecanvalue/€V
Ta1 321.0 333.6 353.6 21.6 20.0 41.6 0.481 0.646 0.682 0.667 0.665
T 284.5 309.8 330.4 25.3 206 459 0.448 0.549 0.474 0.517 0.529
Te1 298.1 320.9 345.0 345.0 24.1 469 0.514 0.588 0.612 0.603 0.601

B B3 (a) ARG TE WS R I TEIR FA B
X% (T2 [X), % Pr3t & 78 R IRE ML m, /£
T2 X R P B2 BEZ WD 18 Pr3t B 4K A 2
0.36 mol I, YRR B Too BEAYH 2K, — B U3
% Pr3t BT 1 SLATAS BB IR BE 171 ¥ B B 7 1 A% 3.
B 4 g 3 FIORE i IR AR M S RN D R 28 AR S 7
WO e, Tl A B T PR E K A R 5 B 30 VT PR A1, B )
i T0.00032 cd/m? ($RAL AT 73 7% B e MK AR W 2 i)
DR 1 T3 B i B T gl 2 AR W B ). ] 4
HA5 Eu?t B AR IR 824 30 min /2 445 Eu?T,
Pr3t LB I RMERT B AT IA R 1.5 h /iy Bh4t,
Bl A4 4 5 0150 s N I A s ek ith 2, DAfE i
TR L. IEAd B FTR: Eu?t, Pr3t 3t

B FE L 5 Bu® R I ARV 2 U A
I HAE Eu?t, Pr3t LB R, Prit BRI
ren PRV o AR M S VR P S, IR R S i — A,
Pr3t L35 N8 1 BRI RE R, AT A 45 % 0 2 sk
At [FI 255 83 () 28 AT AT AL T2 X IR BB
FEE 13k 2 T ) A M R U TR R B K. IR A
TRIGEE (T2) 5B ME (T1) 2 IMAFAEA] B3 4 30k
THIRR. SEBORIG, RGP BR80T,
B I 5 B TR TS A T A TR o A
2. MR EIR T MR Eh At & A 2R m, B AR
BIF e R R T A ORISR, RIS B[R] 31RO
R A, AT AR T RN ).
BeAk, B 3 (b) BL365 nm &I 8] (10 s) 0k
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Ja, ARG T LA e AR BEBFIX 8 (T IX)
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Bas 89 (Si30g)2:0.02Eu?*,  0.09Pr3+ fl Bag g2
(Si30g)2:0.02Eu?t, 036Pr3+ [ 434 T Ja i 7] i £&
(G4 P B TRT7E 0—150 s IR MEREDR i 28)

3.4 FIEHIE

ERC&HE T E?t B AR, IR
Prit 8 1 (3535 N R S B R A7 IR B T
N TSR RN, X BEu®t, Prit SLB R
At BEATWRSOGBE IR, Ik BAZ R i O 2551 58 N
E, = 4.66 eV. K5 WA B4 I HIEy AR 2
Ji RO Bu?t KIS E T Prit A

|} B, 4.66 eV ——Bay(Si30s)2;Eu?t,Pri+
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5 FEdh Bas.go(Siz0g)2:0.02Eu?t, 0.09Pr3+ KKK
S
3.4.1  V¥A268 nm k& Bt R AFHUIL ) F5 42
WK 2 (a) fios, LA 268 nm Uk Eu?t, Pr3t jt
BRI R S SR BT, 7E 3.2 /NGE T, R IOR
G R B AR O & 268 nm, HIKGE 330 nm, 1A

FEUR P B ERUR 367 nm. FTLAERE 2 (d)
WS, Lh268nm WK Eu?t, Pr3t LB R S,
FCAME I e i P Hh B i R A Dl i i 2, Fod e
SR L2 LA 365 nm UK FITTS B e e e p L 1) 2 £,
B A 5 W S M 0. 2B P& B 268 nm UK B XT
PH MR GE R B = 4.64 eV, XM RERMBOLIE
WL AR T By = 4.66 V. 1 Eu?t, Prit L5
FE S I BEBFER BN Eipap = 0.601 eV, FTEL Eypap+
Eox = 5.241 eV K T2 50 L By = 4.66 V. [t
WWATE 268 nm WUR T, 2 5L I LT AR OR 2
TR, I E B U 0 PR R (B 6 ).
FERIRBN T, BBk, BadSWmEA
Euw?™ Wk (K6 4.2k), IR AR
POE ERBEBBOR A (B 6 BEEiiRe). b5 i T
MRS PR SR 7 s AN Eut (RS AR
A, HAERER 2.49 oV T R 4T (K6 T4k 2k),
URA R P I S R, NIRAE DL 458, [FIRY
4 % Bag g9 (Siz0s)2:0.02Eu?t, 0.09Er3* £ #h 315
FZAE S AR BEROR S KA E R, KT R AR
FOR MR G B b, B R BOR RIFE AL T 268
nm 4, BP L 268 nm 3K 15 B 55 s R W k5T it 28,
IR SR — D H 5 1F Bag(SizOg)e H: i 1, LL 268
nm UK S5, BRI LT RIE TR T K LT, B
JE RO BT R B B O LA 3R,

3.4.2  ¥A330 nm, 365 nm & & B+ K AEHLIT 8
%%

U TE AR R 6 A 268 nm i % AT LA
1 3] 5 5P AR M R B B BE, FLR A 330 nme R 365
nm ORI, £ 380 55 5 5 1 WE R e RN R .
K2 (d) s RTR: 38 365 nm Kk G, FRIREAELEH
TREBABIHF IR BRI R TE RO R O E AL .
BT 367 nm #& i G BUR SR K, B DL
365 nm UK, BE AT DATS 2w FE 1) G BUR 6 AT
DA 380 550 5 P S A 5 PR AR R . O W U R A
R BT SRIE T Eu?t RO, A 2 SR E
TP EL . T 330 nm R A T REK Eut
I FIEOR 2 5405, BN 330 nm UK 8 (3.75 eV)
BT 365 nm BURAE (3.4 eV). BT HESOR B SR
HOIC R e ORI R AR R 3, e iE i &
7 B B A7 R ) A A 2 38 T, i DA R 31 P 7 1)
B R 2 FE 3G 0. FEAPRBIAE R T, SR [a] Py BT RE
TR 2 R SRR N, BTEA 330 nm ¥
KAE R E 2 E T 365 nm k. K, PL330 nm
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Bluish-green high-brightness long persistent
luminescence materials Bay(SizOg )::Eu*"Pr’", and the
afterglow mechanism*

Wang Peng-Jiu  Xu Xu-Hui Qiu Jian-Bei’ Zhou Da-Cheng Liu Xue-E ~ Cheng Shuai

(Key Laboratory of Advanced Materials of Yunnan Province, College of Materials Science and Engineering, Kunming University

of Science and Technology, Kunming 650093, China)
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Abstract

A bluish-green long persistent luminescence material Ba4(81308)2:Eu2+, Pr3*, was synthesized by traditional solid
state method in a reductive atmosphere According to the photoluminescence and afterglow spectra measurement, the
emission center is the cation Eu?" in the photoluminescence and afterglow procedure. The Pr3* co-doped sample forms
new defects which could capture current carriers after excitation. On the basis of thermoluminescence and afterglow
decay measurement, the afterglow intensity of Pr®" co-doped sample sharply enhances as compared with Eu?" doped
one, the reason is that the lower depth traps are generated in the shallow trap areas (T1 region). At the same time, the
Pr3* co-doped sample have longer afterglow decay than that doped with only Eu?*t; the reason is that the deep traps
concentration decreases in the deep trap areas (T2 region). The afterglow mechanism of Pr®t co-doped sample have
two of different excitation paths, path 1: the electron of the host is directly projected to traops at 268 nm excitation;
path 2: the electron of the Eu?" corresponds to the transitions from the ground state to the 5d excited state at 330 nm

excitation. Then the different afterglow mechanism of phosphor was produced.

Keywords: long persistent luminescence, emission center of Eu?t, Pr®t co-doped material, afterglow

mechanism
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