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Serpentine is a hydrated ultra-mafic rock, which is primarily composed of magnesium silicate minerals such
as chrysotile and antigorite. Fibrous chrysotile is the most common type of asbestos. Since the rich mines
supplied serpentine in Japan, application of natural ore “serpentine” as raw materials for ceramics has one
of the potentially lowest cost ceramics production. In this study, long afterglow phosphor, Sr,MgSi,0;, has
been successfully synthesized using natural ore serpentinite. Eu?* and Dy3* co-doped compounds show long-
lasting phosphorescence. This demonstrates that the “serpentine” could be used in preparing alkaline earth
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silicate phosphors.
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Fig. 1. Powder X-ray diffraction patterns of (a) high-purity and

(b) serpentine-derived Sr-Akermanite, Sr,MgSi,O; : Eu2*, Dy3+.
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Fig. 2. Photograph of (a) high purity, (b) serpentine-derived and
(c) 0.1 mass% Fe-doped Sr-Akermanite powder samples.

Table 1. Chemical Compositions of Serpentine and Purified Ore
Composition / mass%
Materials Si0; MgO Fe,04 CaO AlL,O 5 NiO Cr03 Ig.loss Total
Serpentine 40.2 35.7 8.5 0.1 2.3 0.8 0.5 11.3 99.4
Purified ore 69.1 20.1 0.1 - - 0.01 - 9.9 99.21
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Fig. 3. Excitation and emission spectra of (a) high-purity,

(b) serpentine-derived and (c) 0.1 mass% Fe-doped Sr-Aker-
manite Sr,MgSi,O; : Eu2*, Dy3+.

Fig. 4. Crystal structure of Sr-Akermanite Sr,MgSi,O;.
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P RETSE O C 2 ROCAIICELFIL T b, T b, RARED
THh HUERCEIC & TN 5 LA TH 2 BESBEAMYIL,
AT VEROBUL TOB T AR T XV T LA TV TR
BEINLHEEEERICIOAEN, BXA AV A+ LR

(a)

_.
<

—_
<
o
T

(©)

Afterglow intensity / a.u.

t
1031 ’H

101

10°

1 !
0 100 200 300
Time /s

Fig. 5. Decay curves of afterglow for (a) high-purity (b) serpen-
tine-derived and (c) 0.1mass% Fe-doped Sr-Akermanite,
SroMgSi,07: Eu2*, Dy3+.
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BD) X0 a7, CORRIT, BT K AHEEOKT & xR
BTH5. HMEOEBIMYORAL, FERKFOE L Tk
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