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Abstract: A series of Na;Scy(_,) (BO;3)5: xTh** phosphors were prepared by high-temperature solid-state method.
We investigated the crystal structure, surface morphology, elemental composition, and luminescence properties
through X-Ray diffraction(XRD) , scanning electron microscope(SEM) , photoluminescence(PL) spectrum, vacuum
ultra violet(VUV) fluorescence spectrum, high temperature fluorescence spectrum and fluorescence decay lifetime.
The results indicate that the Na;Sc,(;_,) (BO3);: 2Th* phosphors can emit bright green light(~553 nm) under 242 nm
UV excitation. The PL intensity of NasSc,(;_,) (BO;);:2Th™ reaches the maximum when x=0. 025. Vacuum UV fluo-
rescence spectra show that these phosphors could be also excited by 187 nm deep ultraviolet light. And when the am-
bient temperature starts to rise from room temperature, the Na;Sc; o5 (BO3)3: 0. 025Th™ exhibits an anti-thermal-
quenching phenomenon. When the temperature reaches 473 K, the luminescence intensity of the sample reached the
highest, 109. 3% of that at room temperature (298 K). The strong emission and high thermal stability of these new

green phosphors indicate the certain potential application in lighting and display fields.
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Fig.1 (a) Crystal structure of NSBO. (b) The [50209] and
[BO5] group.

TR ) R 5 AR R A R B 25 R WV AR T
AL SR EIERE . BEAN, = 4EAE R Na™ Sc™
1) 22 A~ AN St Bk BH B8 A% 00 45 s 5 7 A BG4 44
T ZRER R, N R + 5 F 18 22 90k 1 1
RBAT T W K1 R 45 25 8] o A S8 Ak B okl 7R
o Th 3 H 5 B S BE L, NSBO & A 45 44 Se
s 4 T 75 BE AL A R85, A [R] TEC 67 Bk 2 T £ AR
A R T 528, PR A 52 56 v Th™ B 3 1 UG Se*
A L E, W 1(b) FTR .
3.2 XRD % #h

ST BT BURE i B ) AR, B e X &R
MARFE AT T XRD M. 2(a) Fios, JLT
A AT 5 04 4R AT L5 NSBO (ICSD #245063)™ 4
VEIC , iX R ] Th™ B i P i A T NSBO A b4 A
JE R UG SeP B P I X NSBO [ 4R 45 4 35 A 7
A B R, R AE AR A FEAT AT AR 20 =
207, 31°Ab 5 Y R — A BB B AR L 02D MR E R
NagB 1302, 50 X@tﬁﬁﬁkfﬂﬁﬁﬁﬂﬂ@%ﬂ%ﬁ@m?
fm AR B K B B R B Y NagB 304, 5 M AT fE

2 i NasSc, (BO3) 5 19 25 i M 5 B 1 A A i) 2143 ¢
NagB 304, s#82% Th™ & A6 M i AH DGR, DU
NagB 305, s 5 NasSc, (BO3)5: Th™ [ & 6 1 AE A
FLA A S

(a)
) ) Av Na(mBljon.S %=0.04
1 AN A Vll A A ll x:O'O35
. . x=0.03
= =
i . %=0.025
B J T i x=0.02
§ v, v N\ x:OO]S
= —
= 1 T | B x=0.01
1 L [ | x %=0.005
l ) ll i _1CSD#245063
1 1 1 1 1 1 1
10 20 30 40 50 60 70 80 90
20/(°)
(b) —
0.8620 F . n
\5 08618F ™
" 0.8616 L O
1.9905F
E 1.9900+ 2
T 1.9895F
1.9890 L4
. 1.2810F
g .,/.M
£ 1.2795¢ ®
1.2780 1 1 1 1
0 0.01 0.02 0.03 0.04

Th™ content
Bl 2 (a)NSBO:«Th" 4B ) XRD 3 5 (b)NSBO: xTh™ i)
A AR R MR AR AR DL o
Fig.2 (a)XRD patterns of NSBO: 2Th™ phosphors. (b) Lat-

tice parameters of NSBO : xTh"* phosphors versus x.
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