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Abstract: CaNb:OsRE® (RE=Sm or Eu) phosphor powders were prepared with different contents of activator
ions by using solid-state reaction method. The X-ray diffraction patterns exhibited that the phosphors
synthesized with different activator ions showed an orthorhombic system with a main (131) diffraction peak.
The maximum size of the grain particles, determined from the measurement of scanning electron microscopy,
was observed at 0.05 mol of Eu’ ions and at 0.01 mol of Sm®. As for the Eu®'-doped phosphor powders,
the excitation spectra were composed of a broad band peaked at 278 nm and several weak bands in the
range of 350~500 nm, and the highest red emission spectrum was observed at 0.15 mol of Ed® ions. As for
the Sm® -activated phosphor powders, three strong emission bands under excitation at 273 nm were observed
at 570, 612, and 659 nm, respectively. The intensities of all the emission bands approached maxima for 0.05
mol of Sm® ions. The optical properties show that the Eu®'~ or Sm® -doped CaNbyOs powders are promising
red-orange emitting phosphor powders applicable to full-color photonic devices.
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Fig. 1. XRD patterns of Cai15Nh0OsxRE® phosphor
powders synthesized with different contents of (a) Eu*
and (b) Sm®".
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Fig. 2. Surface SEM images of Cai15NbOgxRE”
phosphor powders synthesized with different contents of
(a-e) Eu” and (f-k) Sm”".
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Fig. 3. Excitation spectra of Cai15NbOsxRE® phosphor
powders synthesized with different contents of (a) Eu®
and (b) Sm®".

29 &n 7t 0.01 molel 79
271 740 nmeoldon, Eu' o)L deu|zb 0.0
5~0.10 mol FHA AA YA A7 =
7betiar, Eu’ Rz 9% S748 0.15~0.20 mol
FAdA JAre] Hd AV= dAF FAsHAT 2
20~k A BEo] Sm*7F =3 H Car15NbOs
A Barol A 9o Sm® o] &< 3|7t 0~0.01
molol A 2A <xte] Hi A7|E Z718Fo] 0.01 mol
M Hd =719 1.1 pmE YERAR oW, Sm® o
€9 g7} 0.10 molol A 0.20 mol® Z7}ael u}
2 Yzt =27+ Jﬁé}ﬂl AAaste s B
a9 3@ 3(b)e T &4 o] FhEkule] w
£ Car bebgOﬁXEu "9} Cai-15NbsOsxSm® & 3]
T']f'_‘ 1—

ol A =73 & (photoluminescence excitation)

%% 616 nm= Al

. (e}
230~320 nm 9]
Eu3+_o2f 01_9_5 ]_
(charge transfer band, CTB) 7ﬂ°] Al & o
/\.tﬂEFHo]]:]- [12] 1:].2
500 nm 3 GGelA AFEHAEH, o] AL

2] 4f° AR WG el A B et= 4f-4f Ho] A%
Solt} [13]. E3], 366, 386, 397, 419, 468 nmol Al &
4 e w4 24 el $9AsE Eu’ ol
nhel oy =9 Fooll A 2 = YA F=
ol "Dy, "Ly, "Lg, D3, ‘Do Zolald Al 2HAek Al
solth [13]. Ed®' o]&9] =7} 0.01 molol A 0.15
mol& Z7}3te] wel CTBol| 9§ &4 4 ie} Eu”

o o L
1o

0,

o] ol &3 4f Ho] AF o M7= BF SAAHoR
Z7vate] 015 molol Al o7k Fglem, Eu’ o] &9
gz oS F7ksE 020 molol Al 7 %«l =%

NEE9 A7lE ZFadv. 53 Az Ayl Wsl
olgle &=, Eu” o]&9] FFu|7} F74Eel wel CTB
FY A5 9= Y97 6 nm FIYg 2o R o]k
Fto] #ZH ATt o] ARELS FAA o] Eu’' 9 ¥
Zul 7L JAZEQl 015 molS Z#std Eu’ oles
Abelel A7t 7 AA WE Abgke] oste] whE
st 2o M7ZI7F gastE % 4% (concentration
quenching) @4 o= Ay 4

a9 3(b)ellA mo], Sm’e
mol?l Cay-15NbsOgxSm® & 3|
T §% ~HEYe AZHUY
ste] 220~310 nm 9%
= 0" -Sm” oles

gl 7:‘%01] Fr
3+ 273 nm
of AXA F4
Abolol #AIgE CTBe
o] Al&ola, thE b= 350~500 nm GG
oA WAE Sm¥ ol 4f-4f Ho] ANEEolnt
[15]. Sm™ o]&¢] g7}k 0.01 molel A 0.05 mol=
kgl we CTB 139 A7le dAdew 37}
ato] 0.05 mololld HE vehgen, Sm’e
ZH) 7} 0.05 mol °] oz Z71ste] uwtel CTB A%
o A7le exHow A2 350, 368, 382,
410, 422, 471 nmell MAE 2zt F3F Nze 47
Sm¥ o] vre oA F99 Hipdll A L o
YA #9992 *Hip, Dae, Fon Kug Pso el &
7b7y ot A HAT &3 ~FHEHo) [16,17].

[o
HU

AL o
[ )
ol
ol
Nl

lo X g

[‘



A7)V AAA 538 8] = A, A27H ATE pp. 477-482, 2014 7€ 23 T 481

(a) 2 =397 nm L ca

PL Intensity (arb. units)

500 550 600 850 700 750
Wavelength (nm)

Ca _Nb O._:xSm*
s 2 6

(b) =273 nm & 15
& 3
: g ot
o . "o . ‘2
= [G) (O]
c = =
=
o
—
[
St
N
=
[
C
[0]
o
1=
o |
[a

1 A A A A i A A A A i A A A i 1
550 600 650 700
Wavelength (nm)

Fig. 4. Emission spectra of Ca-15NbsOsxRE* phosphor
powders synthesized with different contents of (a) Eu*
and (b) Sm®.
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