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ABSTRACT

Photoluminescence (PL) and crystal structures of the (1-x)CaWO,-xLi, WO, binary system added with Eu,O; activator have been
characterized. The CaWO, and Li,WO, have the scheelite and phenakite structures respectively. The CaWO,-Li,WO, -Eu,0;
phosphors show the red luminescence of 613 nm peak wavelength. The wavelength range of excitation spectral band is 380~470 nm
with the peak wavelength of 397 nm. The 0.88(0.5CaW(Q,-0.5Li;WO,)-0.12Eu,0; showed the most superior luminescence
characteristics. The effect of co-doping elements such as Al,O; and rare-earth oxides on PL has been characterized. The co-doping
elements deteriorated the luminescence intensity except the AL O; and Gd,05. The PL characteristics of CaWQ,-Li,WO,-Eu,0;
phosphors have been compared to those of the alkali europium double molybdates (tungstates) of scheelite-related structure such as
LiEu(MoQOy), and CsEu(MoOy),. The crystal structures of (1-y)[(1-x)CaWO,-xLi, WO,]-yEu,05 phosphors have been characterized

using XRD data and rietveld refinement.
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Fig. 1. PL spectrum of 0.92[(1-x)CaWO,;-xLi, WO,]-0.08Eu,05
(A:x=0.1,B:x=03,C:x=0.5).
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Fig. 2. PL spectrum of 0.88[(1-x)CaWQ,-xLi;WO,)]-0.12Eu,0;
(A:x=0.1,B:x=03,C:x=05,D:x=0.7).
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Fig. 3. PL spectrum of 0.88(0.5CaW0,4-0.5Li,WO,)-0.12Eu,0;-M
(M : Co-doping elements, A :0.0012Sm,0;, B: 0.024
Sm,03, C: 0.04Sm,0;, D : 0.024Ce0,, E : 0.024Gd,0;,
F : 0.01Pry0,;-0.06Ga,0;, G : 0.025AL,0;, H: 0.075A1,0;).
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Fig. 4. XRD patterns of 0.88[(1-x)CaWO,-xLi,W0,)-0.12 Eu,0;
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TEE A 93 EHAE HUESR ¥ 24
(0.5CaW0,-0.5Li,WO)Z EA4AE H7Es A5 [0.88
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3l rietveld A Y3t 498 31t olw CawOo e
14,/a%] tetragonal +Z 2 S, LiyWO 32 R-39] hexagonal
F2EYE dato] JPs) &5t

Table 12 A7 H7FEA] 42 HH0.5CaW0,-0.5
L12W04)91 AR RS AEEE gEelth. CaWo,de] 4
AP E a=b=52411(1), c=11.3632(3) Al i, Li,WOA¢

2l AE Li'™ #}e}9] thermal parameter”}

FFAe] PL 545 2A4+= ‘ 13

9] a=b=14.3548(3) A, ¢=9.596(2) A°]t}. CaWwOA W
8] Ca™ AE EF Ca ol29] Aoz FAET) Li,Wo,
=2 e 2
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Table 2= 4471 A7 0.88(0.5CaW0,-0.5Li,WO,)-
0.12Eu,0; AlE9] gzt Aol BAH CaWO,/39
A2} a=b=52410 A, ¢c=11.3632 A°]3, Li, WOt
o] a=b=143557A, ¢=9.5961 Ac|t}. CaWO,A W<

Table 1. Structural Refinement Results of 0.5CaW0,-0.5Li, WO, Sample

Li,WOy : Lattice parameter a=14.3548(3), b=14.3548(3), c=9.596(2) A, vy=120.0, SG: R-3
Atoms X y z B Occ.

Lil —0.0001(23) 0.1591(20) 0.5306(28) —0.29(19) 1.00

Li2 —0.0030(24) 0.1827(24) 0.8713(24) —0.29(19) 1.00

w —0.0197(00) 0.1954(01) 0.2524(01) 3.02(3) 1.00

Ol 0.1066(09) 0.1934(09) 0.2763(15) 0.51(15) 1.00

02 0.0118(11) 0.3435(09) 0.2188(12) 0.51(15) 1.00

03 —0.0925(08) 0.1299(09) 0.0578(13) 0.51(15) 1.00

04 -0.0915(09) 0.1268(09) 0.3962( 0) 0.51(15) 1.00

R-factors; Rp: 10.9, Rwp: 18.2, Rb: 7.76, Rf: 7.23

CaWQ, : Lattice parameter a=>5.2410(1), b=35.2411(1), c=11.3632(3) A, v¥=90.0, SG: 14//a
Atoms X y z B Occ.

Ca 0.0000(0) 0.2500(0) 0.6250(0) 1.03(8) 1.00

W 0.0000(0) 0.2500(0) 0.1250(0) 0.72(8) 1.00

0 0.7293(12) 0.4128(14) 0.0370(5) 0.78(18) 1.00

R-factors; Rp: 10.9, Rwp: 182, Rb: 545, Rf: 4.40

Table 2. Structural Refinement Results of 0.88(0.5CaW0,4-0.5Li, WO,)-0.12Eu,0;

Li,WO, : Lattice parameter a=14.3557(4),

b=14.3557(4),

c=9.5961(3) A, y=120.0, SG: R-3

Atoms X y z B Occ.

Li/Eul —-0.0149(18) 0.2906(22) 0.5783(31) 1.16(38) 0.93/0.07

Li/Eu2 —0.0148(26) 0.1674(26) 0.9222(26) 1.16(38) 0.96/0.04
W —0.0192(01) 0.1958(01) 0.2505(04) 2.95(05) 1.00
01 0.1219(15) 0.2077(19) 0.2718(24) 0.89(27) 1.00
(022N —0.0463(20) 0.2889(17) 0.1789(16) 0.89(27) 1.00
o3 —0.0668(16) 0.1314(16) 0.0656(19) 0.89(27) 1.00
04 —0.0892(23) 0.1253(12) 0.3973(34) 0.89(27) 1.00

R-factors; Rp: 12.0, Rwp: 18.2, Rb: 11.6, Rf: 9.54

CaWQ, : Lattice parameter a=15.2410(1), b=5.2411(1), c=11.3632(3) A, v=90.0, SG: 4,/a
Atoms X y z B Occ.
Ca/LVEu 0.0000(0) 0.2500(0) 0.6250(0) 1.57(12) 0.844/0.072/0.072
W 0.0000(0) 0.2500(0) 0.1250(0) 047(2) 1.00
0 0.7676(17) 0.4104(21) 0.0454(7) 1.953(48) 1.00

R-factors; Rp: 12.0, Rwp: 18.2, Rb: 10.6, Rf: 5.57
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(0.5CaWO,-Li,WO,)-0.12Eu,0% 7]l 473+ A&
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