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Fig. 1 XRD patterns of Ca;.o; Thy, o SnO;,
(a): Calcined at 1 200 °C for 10 hours;
(b); Calcined at 1 250 °C for 10 hours;
(o) : JCPDS card for Caz SnO,
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Fig. 2 Excitation spectra of Ca,—,Th,SnO; phosphor

(monitored at A, =543 nm)

FERAE 5d B FIRRUR AR B, I B4 fiff THT 4N
Sd AASREHF L THENY . TH ! B2:7E CaSnO, fhikH,
e Ca™ s A7, TH MR /NF CaF 1%, BEE
Th*" B2 B3N, Ca, SnO, S22 WIS, fhiRIA
FERIISR, 75 % T f52ma s oK, X i T frat+
Cay SnO, F: T F IR BB Bl 3 R, 6 - B F 5d HEREH
0 bl FRBE TR R AR MO8 4 /—5d IR
BRiTRe i 2200, SO IR LTES
2.2.2 Cay,Th,SnO, #% 4% %

& 3 J& Ca,—. Th, SnO, #f i & HHEIE R, Kl 3a Flb
Aex =254 nm P EAES Bl 3¢, d File 2 Ao =260 nm &
FEfh . BRI, T R EER A D, HESRK, B
$#5°D,—"F (491 nm), °D,—"F; (543 nm), °D,—"F, (588
nm)*ﬂ5D4*7F3(623 Hm)yﬁﬁﬁ%ﬂ’v ;E\:EF'SD4*7F5 ﬁﬁji
STIREERK . HLERIE 3 h B AR BE 1Y R OGS I, FEB %
WeJE 2=0.01 Fl x=0.03 (W& 3a F1 O WKER . WA T
"D,—"Fy BRIT RS R ST BF R R =4~ 1, L) 481 nm
BRI, B2 E T 2=0. 03 B, T 19°D,—
TFs BRIT RS RA — A K, " Di—'Fo BT RS04
SAE TH ! 15 54 4 B0 3L T 19 & Y6 M L v 0 W HGE, T Y
"D,—"Fy REEF L 5T Z 45 4% Cay SnO, F 52 0 A 565
# Ca, SnO; fhfRr, Ca®" BHA Cs ;SN PRIk, £E fiA% b
FARKIFRAGHE AL, Cap SnO, 484 TH, T (F4f Ca™ Y
BT R ASE b, I 5d T FANZH FHUE, 27
IR ZE R LR, T 2 8B AIRI RAE, “Fs R4 fi
FEARBR T = AR WTFE F B A, AL = &2k, 5 Gruber 451
HIHRGERYI & .

Cap-,Tb,SnO4

ot
s
2
g
g

x=0.09

x=0.05

fr / "\ - x=0.03

‘ A S\ x=0.01

| T T T 1

450 500 550 600 650 700
Wavelength/nm
Fig.3 Emission spectrum of Ca,—, Tb,SnO, phosphor at dif-

ferent Th*" doping concentration (1 mol% and 3
mol% Tb*t excited at wavelength 254 nm. 5 ~ 13
mol% Tb*" excited at wavelength 260 nm)
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Fig. 4 Curve for the relationship of 1g(I/x) and lgx
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Fig. 5 Decay curve for the luminescence of Tb** in Ca,SnO, :

xTb** (x=0.09) phosphor powders
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Preparation and Luminescent Properties of a Green Ca,SnO, : Tbh’*
Phosphor

QIU Gui-ming' , XU Cheng-ke* , HUANG Chong'
1. College of Science, Shantou University, Shantou 515063, China
2. Department Physics &. Electronic Information Science, Hengyang Normal University, Hengyang 421008, China

Abstract A novel green emitting phosphor, Th*" -doped Ca; SnO), , was prepared by the solid-state reaction. X-ray powder dif-
fraction (XRD) analysis confirmed the formation of Ca,Sn(, : Th*". Photoluminescence measurements indicated that the phos-
phor exhibits bright green emission at about 543 nm under UV excitation. The excitation spectra of Ca,—, Th,SnO, appear to
have a red shift with main peak from 254 to 260 nm. The emission spectra of Cay—, Th,SnO, have four peaks ascribed to > D,—
"F; (where J=6, 5, 4, 3) transitions of Th*" ions. Under the condition of low Th*" concentration, the ®*D,—'F; transition of
Th*" showed a stark energy level split to three split peaks and the peak intensity of 481nm firstly increased with increasing Th**
concentration, then decreased. The dependence of luminescent intensity of Ca,SnO, * Th*" phosphor on the Tb*" concentration
was studied, and the results show that the luminescence intensity firstly increased with increasing Th*" concentration, then de-
creased, and reached the maximal value at 9 mol% Tb*". According to the Dexter theory, the authors confirmed the concentra-
tion quenching mechanism of Th*" in Ca, SnO,. The fluorescence lifetime of phosphor analysis shows that the average lifetime is

4.4 ms. The results indicated that Ca,SnO, * Th*" could be a potential candidate as a green-emitting powder phosphor.
Keywords Ca,SnO, : Tb*" ; Phosphor; Luminescence; Fluorescence lifetime
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