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Synthesis of Phosphor Materials Using Silica Sand
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The silica sand is primarily composed of high purity SiO;. Mi. lide over Niigata, Yamagata and Fukushima
prefectures is known as a rich mine for silica sand. In this study, we adopted natural resource (silica sand from
Mt. Tide, Osodani area) as a starting material for the synthesis of akermanite type long-persistent phosphor

Sr;MgSi;O:: Eu?* ]

Dy**. The silica sand derived (SryggEup g Dyg01) :MgSi,0; showed long afterglow phenome-

na. Therefore, the silica sand can be potentially used in preparing silicate phosphors.
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Table 1. Chemical Composition of the Silica Sand before and after
Washing
- Composition / mass%
S$i03 AlLO;  MgO Na,O K20 Fe:0; Total
Before washing 7259 12.6 6.45 3.45 1.81 - 97.21
After washing 98.0 1.03 0.30 0.16 0.12 2 99.61
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Fig. 1. Powder X-ray diffraction pattern of the silica sand.
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Fig. 2. Powder X-ray diffraction patterns of (a) high-purity Sr-
Akermanite (SrgggEugoDyo.0)2MgSi0; and (b) silica sand-derived
Sr-Akermanite (SrygsEug.aDyon)2MeSi:0;.
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Fig. 3. Excitation and emission spectra of (a) high-purity Sr-Aker-
manite (SrossEup01DYo0r)sMegSi>0; and (b) silica sand-derived Sr-
Akermanite (SroosEtp 0/ DYo.01)2MgSi:0;.
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Fig. 4. Decay curves of afterglow for (a) high-purity Sr-Akermanite
(Sro,08Eug.0/Dyp 01 )2MgSi,0; and (b) silica sand-derived Sr-Aker-
manite (SrygsEug01DVo.01)2MeSi-0;.
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Fig. 5. Crystal structure of Sr-Akermanite Sr,MgSi,0;.
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Fig. 6. Decay curves of afterglow for the Al-doped Sr-Akermanite
(Sro.95Eu001Dyg,01 )2 (Mg - Al) Si,0; ((a) x=0, (b) x=0.03, (c) x=
0.05 and (d) x=0.1).
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