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Preparation and luminescence properties of Eu** doped BaNaMgP,O, phosphors

GONG Yiliang LI Cuijin® LUO Junxian SHU Xugang LI Menghao ZHOU Hongjun
ZHOU Xinhua ZHOU Meng LIU Qihai
( College of Chemistry and Chemical Engineering Zhongkai University of Agriculture and Engineering Guangzhou 510225 China)

Abstract: Eu’* doped BaNaMgP, O, phosphors were prepared under carbon—reduction by a solid-state re—
action at high temperature. The structure characterization luminescence spectra and the influence of
Eu’" doping concentration over the luminous intensity were investigated. From the powder X—ay diffrac—
tion ( XRD) analysis the formation of singlephased BaMgP,0, with a monoclinic structure was con—
firmed. In the photoluminescence spectra the BaNaMgP,0,: Eu phosphor were excited at 300 nm and e—
mitted at 400 nm  respectively. The optimum doping concentration of Eu’" ions in BaNaMgP,0,: Eu’*
excited at 300 nm wavelength is 4% .

Key words: high temperature solid-state reaction; photoluminescence; Eu’* doping; Barium magnesium

phosphate; phosphor
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BaNaMgP,0,: 1:
Eu’* Eu** 2 (1-2x) BaCO, +xEu,0; +2MgO +xNa,CO; +
4(NH,) ,HPO, —2Ba, _,, Eu,Na, MgP,0, +6H,0 +
(2-3x) CO,T +8NH, 1
1 @ L
( NH,) ,HPO,
11 10% ~ 20%) Ba, _,, Na,MgP,0:
SSX -12 - 16 Y Bl (D
. F -7000 . D-MAX BaCo, .
2200 VPC X RIGAKU Fu,0,» MgO. (NH,),HPO, Na,CO,
A A 10 ~ 15 min. @
99. 9% 500C  4h @
1.2
Ba(]fzx) Na MgP,0,: 900 °C 6h @
x Eu®” (x =0.5%« 1%+ 2%« 3% 4% -
5% 6%) .
1
Table 1 Dosage of reactants
BaCO, /g Na,CO, /g Eu,0, /g MgO/¢g ( NH,) ,HPO, /g
Doping concentration/%
0.5 0.781 5 0.001 1 0.003 5 0.1612 1.162 1
1.0 0.773 6 0.002 1 0.007 0 0.1612 1.162 1
2.0 0.757 8 0.004 2 0.014 1 0.161 2 1.162 1
3.0 0.742 0 0.006 4 0.021 1 0.1612 1.267 7
4.0 0.726 2 0.008 5 0.028 2 0.1612 1.267 7
5.0 0.710 4 0.010 6 0.0352 0.161 2 1.267 7
6.0 0.521 0 0.009 5 0.0317 0.120 9 0.990 4
1.3 . Eu’*(1.25 A) Ba’" (1.42 A)
1.3.1 X D - MAX 2200 VPC Eu’" BaMgP, 0,
X . Ba’" P,0, *°
Cu Ka (A =1.541 A) 40 mA 8 8 . Eu*? 0.5% ~
40 kV 10 ~ 80° 6%  BaNaMgP,0,: Eu’"
10°/min. XRD XRD
( JCPDS -500363 MgBaP,0,) BaMgP, 0, ( No.
1.3.2 FLS920 500363) ( 1. Eu*”
0.5% ~6%
450 W P2,
2 ‘ 2+
2.2 Ba(,_,,Na MgP,0;: xEu
2.1 Bag, _,,yNa MgP,0;: xEu’* BaNaMgP,0,: Eu’" 285 ~
BaMgP, O, P2, 340 nm Uuv
a=5.48A b=85 A4 c= uv 300 nm
12263 A B=91.3° and V=593.4 A*" . 1  Ba’" Eu®* 4t (°S,,) — (4£°5d")
P,0, = 8 1 Mg 6 9712 BaNaMgP,0,: Eu’" 350 ~475 nm
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