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Preparation and Luminescence Properties of Reddish-orange Phosphors
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Abstract: A series of orange-red phosphors Ca; Y, ,, (Si;O,), * 22Sm®" were synthesized by conventional
solid-state reaction, and their photoluminescence properties were investigated. The X-ray diffraction
(XRD) pattern shows that Ca, Y, (Si;O,), * Sm*" crystals are the pure phase. The excitation spectra
contain the characteristic excitation of Sm**. The emission spectra of Ca; Y, (Si;O,), * Sm*" phosphors
exhibit three main peaks assigned to the 'G,, —>°H,, (J =5,7,9) transitions of Sm’" under 402 nm
excited radiation, the dominating emission peaks at 565 nm, 604 nm, 651 nm. The decay time of 'G;,,
level in Sm*" was measured by the time resolved spectrum. The luminescence intensity firstly increases
with increasing of Sm*" concentration, and then decreases, the emission reaches the maximum intensity
at x=0. 02, and the concentration quenching mechanism is the electric dipole-electric dipole interaction.
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Fig. 2 Powder XRD patterns of Ca; Y, (Si;Oy), * 2%Sm’™ ;
Standard cards of Ca; Y, (Si; Oy), (JCPDS:87-0459)
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Fig. 4 Emission spectra of Ca; Y, (Si;Oy), * 2% Sm®”
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Fig.5 Time resolved spectrum of Ca; Y, (Si;Oy), * Sm®™
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Table 1 Ratios of different peak values of the sample with
different Sm*" doping concentrations

Sm®" molar concentration  I565 nm/ Tsos nm Tss1 o/ Toot nm
0.5% 0.653 5 0.528 6
1% 0.656 7 0.526 4
2% 0.642 7 0.524 1
4% 0.683 1 0.504 8
12% 0.632 9 0.483 0
16% 0.614 0 0.465 3
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Table 3 The CIE and Color Temperature of Ca;Y,—,,

(Siz 0, ), ¢ 2xSm*t
Sm®" molar Color
. . Tec
concentration coordinates
0.5% X=0.56378 Y=0.42128 2 156.34
1% X=0.57175 Y=0.417 88 2 200.85
2% X=0.580 97 Y=0.414 05 2 289.05
4% X=0.57565 Y=0.418 26 2 219.94
12% X=0.56015 Y=0.424 13 2 142.93
16 % X=0.549 49 Y=0.42877 2 141.23
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