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Abstract: NaLa, ,Eu,(WO,), red phosphors were successfully synthesized by the combustion method. The influences
of calcination temperature and Eu®" doping amount on the structure and luminescence properties of as-synthesized sam-
ples were explored. The phase composition and optical properties of as-synthesized samples were studied by X-ray
powder diffraction and photoluminescence spectra. UV-vis spectra were used to measure the light absorption spectrum
of the phosphors. The results show that the samples have the similar scheelite phase structure belonging to tetragonal
system and have strong absorption in the region of UV and near-UV. The luminescence results show that the emission
spectra under 394 nm excitation consist of the orange region *Dy—F; (594 nm) and the red region *Dy—'F, (617 nm).
The high ratio of the red emission to the orange emission is advantageous to obtain a phosphor with good CIE chroma-
ticity coordinates.
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Figure 1. XRD patterns of NaLa,sEu,,(WO,), phosphors synthe-

sized at different temperatures
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Figure 2. XRD patterns of the as-synthesized NaLa; (Euy(WO,),
(x=0.1, 0.6, 1.0) phosphors. The curves (Figure 2. inset) are
obtained by enlarging the region from 25° to 35°
& 2. NaLa,_,Eu(WO,), (x = 0.1, 0.6, 1.0)Z23 4} 4 XRD Eiik; #HE
9 NaLa; ,Eu,(WO,); (x = 0.1, 0.6, 1.0)3ESH7E 20 FEE 25°~35°K0
A K XRD Eig

Abs

1 I 1 I 1 I 1 n 1

n 2 1 L n
200 250 300 350 400 450 500 550 600

Wavelength / nm

Figure 3. UV-Vis spectra of the NaLa; \Euy(WO,), (x=0, 0.1, 1.0)
phosphors
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Figure 4. The excitation spectra of the NaLa; \Eu(WOy,),
(x =0.1, 1.0) phosphors
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Figure 5. The emission spectra of the phosphors synthesized at
different temperatures
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Figure 6. The emission spectra of the NaLa, (Euy(WOQ,), (x=0.1,
0.2, 0.4, 0.6, 0.8, 1.0) phosphors
& 6. NaLa; ,Eu(WO,), (x=0.1, 0.2, 0.4, 0.6, 0.8, 1.0)3&543 B & 5
EiE

Copyright © 2012 Hanspub

WK . XRD 255K 321 5BRRE 3 00 77
B AR R S50, TEAAR L. e Re 4t FAT k0
ARIRFE N 1100°C; Eu’' 5 2B La¥ B, FEf R
ROCR e, BP O B KIG HHILs B R TE B 394
nm IR ESMERIBOR T RS H iR R L, fE
TSNS LED JEBH A8 EL A VB TE (1 B AN

5. Bt

ASCWE T TAEAS 20 T WK % K= A R S0k
B 4T H (SRT11016CL2) I SC KR, 78 R B

SEVHEL (References)

[1]  C.Feldmann, T. Jistel, C. R. Ronda, et al. Inorganic luminescent
materials: 100 years of research and application. Advanced Func-
tional Materials, 2003, 13(6): 511-516.

[2] M. William, S. Shionoya and H. Yamamoto. Phosphor Hand-
book (2nd Edition). Boca Raton: CRC Press, 2006: 340.

[3] Y. L. Huang, Y. Nakai, T. Tsuboi, et al. The new red-emitting
phosphor of oxyfluoride Ca,RF,PO4EW’" (R = Gd, Y) for solid
state lighting applications. Optics Express, 2011, 19(7): 6303-
6311.

[4] G Blasse, B. C. Grabmaier. Luminescent materials. Berlin: Sprin-
ger Verlag, 1994.

[5] FhEKER, Hhgae. BAAGARM]. deat: Az Tolk i rtt,
2003.

[6] Ruths, Bigss, £M5%E. A6 LED HMHREA RO R
MR WA SR RS T, 2009, 38(11): 2065-
2068.

[71 BT, 40K, B, Wb U Eh K b 1 (¥ )
H BRG], MRS TR 23R, 2007, 25(2): 217-
217.

[8] X. H. Qian, X. P. Pu, D. F. Zhang, et al. Combustion synthesis
and luminescence properties of NaY; ,Eu(WO,), phosphors.
Journal of Luminescence, 2011, 131(8): 1692-1695.

[91 B. Glorieux, V. Jubera, A. Apheceixborde, et al. Luminescence
properties of tungstates and molybdates phosphors: illustration
on ALn(MOy), compounds (A = alkaline cation, Ln = lantha-
nides, M = W, Mo). Solid State Sciences, 2011, 13(2): 460-467.

[10] Y. Guo, M. Sun, W. M. Guo, et al. Luminescent properties of
Eu’" activated tungstate based novel red-emitting phosphors.
Optics and Laser Technology, 2010, 42(8): 1328-1331.

[11] J. Gu, Y. C. Zhu, H. B. Li, et al. Morphology controllable syn-
thesis and luminescence properties of NaLa(WO,),:Eu micro-
crystals. Solid State Sciences, 2010, 12(7): 1192-1198.

[12] I Gu,Y.C.Zhu, H. B. Li, et al. Uniform Ln** (Eu**, Tb®") doped
NaLa(WO,), nanocrystals: Synthesis, characterization, and opti-
cal properties. Journal of Solid State Chemistry, 2010, 183(3):
497-503.

[13] N. Xue, X. P. Fan, Z. Y. Wang, et al. Synthesis process and the
luminescence properties of rare earth doped NaLa(WOQ,), nano-
particles. Journal of Physics and Chemistry of Solids, 2008, 69
(8): 1891-1896.

[14] F. Wang, X. P. Fan, D. B. Pi, et al. Hydrothermal synthesis and
luminescence behavior of rare-earth-doped NaLa(WOy), pow-
ders. Journal of Solid State Chemistry, 2005, 178(3): 825-830.

[15] 1. J. Kingsley, K. C. Patil. A novel combustion process for the
synthesis of fine particle a-alumina and related oxide materials.
Materials Letters, 1998, 6(11): 427-432.

21



