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Abstract
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In this work, Zn.SiO:Mn phosphors were prepared by solid state reaction. The effect of sintering/reduc-

tion temperature, flow rate of H:-5%/N.-95% mix gas, and ball milling conditions have been investigated on the sake
of PDP(Plasma Display Panel) application. The characterisitics such as particle morphology and photoluminescence of
prepared phosphors were compared to those of commercial Zn.SiO«Mn phosphors. It was found that the phosphor
synthesized at 1300°C with 0.08 Mn concentration had a maximum brightness, This brightness was increased more 20
% by reduction treatment under 100m¢/min flow rate of 5%H.-95%N. mixed gas. The size of particles decreased under
3m after ball milling. Especially, higher luminescence was obtained in our Zn,SiO.:Mn phosphors than commercial Zn,
SiO¢Mn phosphors, so that they are able to be applied for PDP.
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Table 1. The luminescence properties of ZN,-,SiO:xMn for various Mn concentration.

Mn concentration | Maximum intensity | MeasuredDecay | Time integration | Radiation efficiency | Luminance
(mole) (Bo) time(r,.) (Sw) (Sw/t0) (Box Sw)

0.05 193 4.446 5213 1.173 1008.679
0.08 392 2.7155 3.389 1.230 1117.564
0.09 267 2.755 3.330 1.209 890.251
0.10 274 2417 2.765 1.144 759.872
0.11 314 1.403 2.072 1477 651.845
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2. Drying (70, 100°C) , mixing

Sintering

: 1300°C, 4hr, N, gas(150ml/min)

1. Ball milling
: Ab. Alcohol 15mi, 15min,
: ball - Smm, 25ea

2. Drying (70, 100°C) , mixing

Reduction

: 875°C, 2hr, 5% H, gas(100ml/min)

Fig. 1. Flow chart for the sample preparation for Zn, +.SiOu:
Mns es green phosphors by the solid state reaction method.
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Fig. 2. The maximum intensities of Zn, »:Si0:Mns s phosphors
as a function of firing temperature.
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Fig. 3. The XRD patterns of Zn, »SiOcMno e phosphors as a
function of various firing temperature.
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Fig. 5. The emission peak intensities of Zn, 5SiO:Mno. s phos-
phors at optimum sintering/reduction conditions.
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Fig. 6. The emission peak intensities of ZN,-.SiO«Mnx phos-
phors as a function of Mn concentration under 147, 254nm
exciation.
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Fig. 7. The decay curves for Zn,SiO.:Mn phosphors as a func-
tion of Mn concentration under 200nm exciation.
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Table. 2 Mol ratios of raw materials.

ZnO(mole) SiO«{mole) MnCOs(mole) NH.CUwt.%) NH/F(wt.%)
1 1.000 0.000
2 0.750 0.000
3 1.920 1.000 0.080 0.500 0.000
4 0.475 0.025
5 0.450 0.050
Table 3. The maximum intensities of Zn, Si0:Mn, s phosphors as a function of milling time.
Milling time(min) 10 30 60 180 300
Intensity(%) 79 79 81 73 69

Fig. 8. SEM micrographs of Zn: Si0«<Mns & phosphors.
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Fig. 9. SEM micrographs of Zn, »:Si0«Mns s phosphors as a function of ball milling times: A) 15min,
B) 30min, C) 45min, D) 60min.
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Fig. 10. SEM micrographs of Zn «SiO:Mne.ws.:A) NH,CI 1.00%, B} NH.CI 0.75%, C) NH.C! 0.5%, D)
NH.C10.45%, NH,F 0.005%, E) NEMOTO F) KASEIL
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Fig. 11. The emission spectra of Zn, &SiOcMno e phosphors
fired at C) 1275, D) 1250, E) 1200%¢, F) 1185%C, G) 1175C
and A) NEMOTO. B) KASEL
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Fig. 12. SEM photographs of Zni %SiO.:Mno o phosphors fired at A)1275%C, B)1250°C, C)1200°C, D)
1185C, E)1175C.
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