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2 5 dngdel A9 Zn- MnSio, 4 A E HHTF 2425 (900°C~1200C) ¥ Mn BAA FE (x=0.01
~0.20) ol W& wAEATN AYERS ZAelgrh. 147Tnme 254nm 7] 9-E AMEE A HaEAY A=} 900°C oA
1200C & Z713ol e} Aopt g a7t e = o 48] o)A 24 Z7bskdct. XRD 2425 1100°C o]42) 2454 Zn,SiO,:
Mn =4 ¥4 Jehtbes A4 willemite 2AF2E 2o F¢vh. 1200C9) €22 249 Zn,- MnSiO, 334 A=
2] A% 147nm o794 Mn 844 527} x=0.02¢4 o) L3 =E Jelslen x=0.10 oA EF2A=7 FH3)
Aaletbs FE= A o] etk SEM 2427 3R odabs 730 sk A4S RodFglen 1200CAA 249 3%

A dzZ 7 F 2~3mel gt

Abstract Zn,-,Mn,SiO, green phosphors have been prepared by the solution reaction method and the
photoluminescence and crystalline properties were studied as a function of both the firing temperature (900°C ~1200
) and the concentration of Mn activator (x=0.01~0.20). Under 147nm and 254nm excitation sources, the emission
intensity of the phosphors was increased about 4 times with increasing firing temperatures from 900C to 1200°C.
From the XRD analysis, Zn.SiO«Mn phosphors fired above 1100°C showed willemite crystal structure. Under 147nm
excitation, the maximum emission intensity was obtained at the Mn concentration of x=0.02 for Zn,-.Mn.SiO, phos-
phors fired at 1200°C and the concentration quenching was occured at the Mn concentration above x=0.10. The phos-
phor particles showed almost spherical shapes with the average size of around 2~ 3m by the SEM morphology.
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Fig. 1. Flow chart of the sample preparation for Zn,SiO.Mn
green phosphors by the solution reaction method.
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Fig. 2. DTA and TGA graphs of phosphor precusor by solution
reaction method
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Fig. 3. Emission peak intensities of Zn, sMn..SiO, phosphors as
a function of the firing temperatures.
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Fig. 4. X-ray diffraction patterns of Zni.sMn,:SiO. phosphors
fired at the temperatures of (a) 900°C, (b) 1000%C, (c) 1100C
and (d) 1200°C (W : Willemite, ® : Impurity peaks).
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Fig. 5. FWHM values of Zn.sMno.SiO. phosphors as a function
of the firing temperatures
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Fig. 6. Emission peak intensities of Zn.-.Mn,SiO« phosphors as
a function of Mn concentrations ranging from x=0.01~0.20
under 147nm and 254nm excitation. '
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Fig. 7. Color purity of Zn.-.Mn,SiO: phosphors at the various
Mn concentrations

% 254nmE 471922 AHEE S weols Mn 244 5
= x=00814 713 $5¢ LRFAE deidion
Mn %% x=0.16 °|% $7H12 Bf ¥33EE F

3] Astsigich. 147nm 7193 olde x=0.0204 7}
3 53 dBAZIE Bder x=0.1014 F43] ¢33
A=) AstH). o2 A iRt E As
(147nm) © A& FAA FEolAE o]f3= Mn -
siteoll 419] Az 4o g ouA] FAEFH7E ALY
o Folz} Abg et =3 B AYPS T AR



cZE R Ao 2 A

23 ZnSi0aMn 54 ¥F A9 LB EA 49

Fig. 8. SEM morphologies of Zn, sMn,.,SiO, phosphors at the firing temperatures of (a) 900°C, (b) 1000°C,

(c) 1100°C and (d) 1200°C

| 24 (1.30um)

--=-- 900°C (1.26pm)
------ 1000°C (1.55um)
. "‘:\ ~+=-= 1100°C (2.00pm),
Y \."-‘ ------ 1200°C (2.41pum)

10

08

06

04 |-

Diff. Number

02

00}

Diameter (um)

Fig. 9. Particle size distribution curves of Zn, sMn, SiO. phos-
phors at the various firing temperatures [{ ):mean size].
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