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Synthesis and Optical Properties of Ca;_Sr,S: Mn Phosphors
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Abstract A series of Ca; ,Sr,S: Mn phosphors were synthesized by solid-state reactions. The emission peaks
of Ca;_Sr,S : Mn is blue shifted from 605 to 570 nm with increasing Sr content. Since Ca; Sr,S : Mn phosphors
exhibit strong absorption in region of 254 nm, the emission wavelength of a fluorescent lamp, these phosphors
can be used as wavelength tunable emitting phosphors from reddish orange to yellow. We investigated the
optical and structural properties of Ca, Sr,S:Mn phosphors.
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1S : Mn, phosphor, fluorescent lamp, alkaline earth sulfide.
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2. A8
B AFolME CaS(99.9%, Aldrich), SrS(99.9%,
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St)ogeS 1 0.01 MnoiTh, B3] o ALERE x(furnace)
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o 848E AT FFAE 1000°CAAM 24 7F A4
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oA 3§82 43
FBA Y] F 542 FF §5 F=A (photoluminescence
spectroscopy)E AHE-3le] ERI8I5AT). o7l ARSE #
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7] #& FHol FUoH, AE A= 7] Fol dlsiA
45°2 3 Th ARS-E Bl AR 0275 me] S8t
AXE AMS-BIHAL, Bl PHV 4008 ARS8t X-
A 34 B4 SIMENS Diffractometer D 50002 o] &

[&)
Siich. AHEE A} BE Cu Koolw, 24 Wels
20 = 20~80°2 sith. sigh=e] EW v #4
SEM(scanning electron microscope, Philips XL 30

ESEM-FEG)S AM&-3}3iT}.
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nmOllA] 320 nm Abole] A Fpstal Ho) g gt
AL 605 nmz FEAE WgFrh 250~320 nm F 9
Aol F5E EAQ CaSe €A ol Axgl Ao
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Fig. 1. Photoluminescence excitation (Aem =605 nm) and
emission (A =254 nm) spectra of CaS : Mn phosphor.
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Fig. 2. Photoluminescence emission spectra of Ca;_,S : yMn

phosphors: (a) y = 0.0005, (b) y = 0.002, (c) y = 0.004, (d) y

=0.008, (¢) y = 0.010, and (f) y = 0.020.
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Fig. 3. XRD patterns of Ca,_,Sr,S : Mn phosphors : (a) x = 0.0,
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Fig. 4. (200) and (220) peaks of XRD patterns for Ca,_
«SrxS:Mn phosphors: (a) x = 0.0, (b) x=0.2, (c) x = 0.4, (d)
x=0.6, (¢) x=038, and (f) x =1.0.
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Fig. 5. Lattice parameter a (&) as a function of mole fraction
of Sr in Ca,_,Sr,S : Mn phosphors.
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Fig. 6. Photoluminescence emission spectra of Ca,;_,Sr,S : Mn
phosphors: (a) x = 0.0, (b) x =0.2, (c) x = 0.4, (d) x = 0.6, (¢)
x=0.8, and (f) x =1.0.
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Fig. 7. Emission wavenumber (cm™') as a function of mole
fraction of Sr in Ca;,SrS : Mn phosphors.
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Fig. 8. Schematic energy level diagrams of the Mn”" ions as
a function of the crystal field in Ca;Sr,S : Mn phosphors.
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Fig. 9. SEM images of Ca;_,SrS : Mn phosphors: (a) x = 0.0,
(byx=02, (c) x=04, (d) x=0.6, (¢) x=0.8, and (f) x=1.0.
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Fig. 10. The CIE chromaticity coordinates of Ca, ,Sr,S : Mn
phosphors: (a) x=0.0, (b) x=0.2, (c) x=04, (d) x=0.6, (¢)
x= 0.8, and (f) x=1.0.
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