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Abstract: Green long lasting phosphors of CaSnO,: Th** have been successfully synthesized by solid-
state reaction. The crystal structures of CaSnO,: Th’* samples were analyzed by means of X-ray pow-
der diffraction (XRD). The influence of Th’* concentrations on the luminescent intensities was
investigated. The results show that the intensities of the phosphors increase, and then decrease with
the Th’*ions concentration, which means there exist concentration quenching. The optimized mole
fraction of Th** is 0.3% . The emission spectra display four main emission peaks, locating at 492,
546, 588 and 623 nm, respectively. The intensity of the emission peak originating from °D,—'F,
transition is the strongest. By measuring the temperature character of the phosphors, the activation
energy for thermal quenching process is 0. 58 eV and the depth of trap is calculated to be 0. 622 eV.
Moreover, the possible mechanism of the green long lasting phosphorescence is proposed based on

the experiment results.

Key words: CaSnO,:Th’" ; long lasting phosphor; trap depth

iR B4 2012-10-16; fEiTHHA: 2012-11-18
E&WA: BEFEARFAEE4S (61078061 ,11104024 11104023 ) 5 Hf e B A SEARIIN 55 2% L T £ 4> (2011TDO17 ) % Bh3i H
TEEE N RAK(1987 - ), &, WTHRIEN, EZNER L RO RS Y Ey s,

E-mail; liang22123@ 126. com



51 3] RIERK, 42 CaSnOy: Th'* S RAMFIOLH A £ 5 2O PE BRI 31
17 .. TR 2 RTER R Ay 00 f5k v i o7 28103 2 ol
1=

KRME LR — P RE R AEAE A ) B REAE K
WA WOE S MG AE RE B, SR 5 1 LAT] DOk
AT 2RI R ok K A R e A RE TT A
TEACHE bR AR | 3 N BRI N 2 4R R S 2
SR B RS HA R BUR SE R B A ]
MG PERE , FUR T E RO Y s el A A AR
BOGTERE . KA B — M LA AL o 3=, SR M
A A e 25 BAG T LR, e &
A LA B KA R & R 2 LU R 18 1Y, B
% 1968 4, F. C. Palilla % N IKHGE T SrAL0,:
Eu® " BRI KB oE N A T
BT F B 15 2% 0 48 R R RN RE R h M R
ROk B SEE — H AW R K
RHERFR . CaSnO, & —FMEGERT 5514 1) 8 IR £E
A A2 RS o RN A B — A R A, AR —
HEA B ARL, H A AR ATT I TR
Pk e L AR Tk AR P i g 2 e T

AR SO FH e il B AR 95 T — RIS R
Th* " #8221 CaSn0, ZIEH, & I ILAF1E B 1Y
SRERNE, T RO RS i T
KRR HERMRE, T 8281 CaSnO, #1
RRET 7 A R e 8, Sy TR B SO G HE A
PRI S A JBR A 4 s A AE A I AT B R
Jre L —Fh B R A TS R AR RO AT EL

2 % B

Th** 82211 CaSn0, M BLR FIAL St 1) /& it [
FHI &, S258 B FHJECEE CaCO, |, SnO, FT Th, O,
PR o W il 5n), T 148 44 BE IR 4 800y 5l
0.1% .0.3% .0.5% .0.7% 1% 3% 5% 1% I
10% ., i BAL2% ) & L FREL CaCO, | SnO, , Th, 0,
FEE IR 4380 5% 1Y B i 7 HyBO, | 163 3 i bk
IR ITEE 1 h JE AR &, BT S
PIFE 1300 CRYESAATIIBES h, HARBHIE
TR T B B g A FE 4 WF B IS RS S 0 T
R

B A R b AR 25 4 ] H AR Shimadzu 23 7] 1)
XRD-6000 %! X 5 2k 45 AR A7 S (XRD) P 5 |, 48
SN Cu Kal (A =0.154 06 nm) , K H H 7 F-
4600 BI5GB R GG & SHEHE i
BERR K AR DA S s v it e FAABO LIS . B

Y8, HARPTA BN E 206 T 1 7
3 LR 5E

K1 Fr R4 %) A CaSnO, | CaSnO,: 1%Th** |
CaSn0;:10% Th** 3 ZHAF A 1 XRD & FbRMER
(JCPDS card No. 77-1797 ). i i kb % Al %,
CaSnO, fl CaSn0,: 1% Th** By YA 2l G, 45 5 BE
5, ALK CaSnO, ;CaSn0,: 10% Th* * HH L T
Fel, Th* Rl Ca®* MRARAHIT 84409 T Bt
Ca’" MIRLE (HIE BB 2R 2 S BUR AT (9 AN T
Be, PRI = A T 248

(c)CaSn05:10%Th*

J ] A

J (b)CaSn01%Th*
| S

J (a)CaSn0O;

JCPDS card No.77-1797

W \”H wlle 1 Mru
40 45 50 55

201 (°)

§

20 25

30" ‘3‘5”

Bl CaSn0, .CaSnO,: 1%Th** CaSnO,: 109%Th** ) XRD
P AbRE JPCDS K A No. 77-1797

Fig. 1 XRD patterns of CaSnO,, CaSn0,:1% Th’* , CaSnOj:
10%Th** and standard JPCDS card No.77-1797.
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Fig.2  Excitation spectra of CaSnO,: Th’* phosphors with

different doping mole fractions of Th’* monitored at

546 nm



32 kot

i34 4

¥R

Th** (1 4£°41'5d (W ERIE, 4 Th* [ BE /K 43
$0R 0.3% B, BORGIE 1 R8 E fR

Pl 3 JEARIB I EE IR 43 EU CaSnO,: Th* F
m RS WO N 264 nm, K SOGIE
AT 4 BRI R ST 4 LT 492,546,588,
623 nm, 4 5% B°D, —"F, °D, —»F, °D, -'F,
FPD,—'F, BT, Hd 546 nm Ab Ay & 5 i
W, GRS, 644 ~700 nm AYEBSTHOR 500
5,07 LA 2 3 4> & §F W, 43 5 %5 Bi°D, —'F, |
°D,—F, HPD,—"F, MBRE , 1 & 56 T LA
R BER T BE IR A B 3G R, & o e 1
KIGUN, BIFEAER BE PR IO, Y Th * JBE IR
HR 0. 3% B FE S R KOG IR

Intensity/a. u.

A/nm
13 264 nm KT AR 45 54 BE IR 43 B CaSnO, :
Th** K 1 & 4GS
Fig.3 Emission spectra of CaSnO,: Tb’ * phosphors with dif-

ferent doping mole fractions of Th** excited at 264 nm
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Fig.4 Temperature dependence of the fluorescence emission

intensities of CaSn0,:0.3% Th**

(AR IS, o 38 Bt 308 B8 170 28 £k O 28 AT LA
AR B TR
IO

(1) T 1 + Aexp( - AE/KT)’ (D
AN T BRI I(T) B E IR, A
JERSTRIE RN 7 k RBUREE W, E 2
PHI RO e, AEE 4 R A (1) XF
BIEHATIG 15 CaSn0,:0. 3% Th* * A 5 B4
TEHEN 0.58 eV,

TERBG ST sOR I8, A 5250 P A A A
mEE AR BRI R RE, BS5 R
CaSn0;:0. 3% Tb>* FE i YR ME R 2, T A
B R R AT S SEE 12, O T HFSE CaSnO,:
Th " A M sl 2, RATEI A T T 1 A 35 5K

AR,

[ =A™, (2)
NEH TR R A JE— AR ¢ SR, o
S B R R 0 2 S8, o 4
Yo {1 D) i e e, v %) 4 (/S D) 2 U
1%, WA (2) 55 o WER1.51,

100F CaSn05:0.3%Th*
10r
E‘F‘ 1
0.1+
0.01f
3 ! !
1E 1 10 100

lgt
5 CaSnO,:0.3% Th®* 5 B AME LUl I 4%, Ml ke
A 546 nm,,
Fig.5 Afierglow decay curve of CaSnO,: 0. 3% Th’* phos-

phor monitoring at 546 nm

FABHREE E 2t B RER F LSz —,
B TR BB B A LR 7 i, LU TR B
ERAMHAXE =T, /500, T S BEdhZnm
JEE g e NS IO AR RE AR SR HH AR 2 722 i Ak
L NBETHEE A B(=dT/de) 51 T, 178
e SRIGBEBHARE E, In(T2/B) 5 1/T, X H
H— R HZ, HEWMRRR E/k, B MBI
In(E/ks[1+(b-1)AT), HARMEER A T
A ERR
In(T2/B) = E/KT, + In(E/ks[1 + (b —1)A]).
(3)



LA

AR, A5 . CaSn0,: Th® * A TR B H 4 5 & CHE R 5T 33

K6 A CaSnO5: 0. 3% Th* 75 A [] i #s &
RGBT DAY R E FELZ 300 ~ 500 K,
FE A B IR 2435124 0. 2,0.5,0.7,1. 0 K/s,,
ML 6 TT LA B Bl A IR 38, ARG
{18 e e R J3E A 7 R T, S T R, D o
FEARXT 3G K, #l 6 4K h In(T,>/B) 5 1/T,
MXFR, FIAARK(3), AT E 6 4 K £
AT T LA SRR Y E/k S 7 218 K, TRt N
I BFREE N 0.622 eV,

2501 1.0 K/s an

= 2008 0.7 K, <l {Ipoe=7218+416
5 05 K/ E=(0.622:0.036)cV
B 150p U RS 0.0026  0.0027
g UT,
£ 100002 Ky

50r

t |
:Q)O 350 400 450 500
T/IK
16 CaSnO,:0.3% Th** Ff i 1 AN [R] i #4458 % 1 B R
i

Fig.6  Thermoluminescence (TL) glow-curve of CaSnOj:
0.3% Th** phosphor with different heating rates
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Fig.7 The possible processes for the origin of the LLP in
CaSnO,: Th’* phosphor
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