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ABSTRACT

Willemite green phosphor powders have been prepared by metallo
-organic decomposition(MOD) method and the photoluminescence and
crystalline properties were studied as a function of both the firing
temperature(800 1100 ) and the concentration of Mn
activator (4mol% 12mol%). Under 254nm excitation sources, the
emission intensity of the phosphors was increased with increasing firing
temperatures from 800 to 1000 . From the XRD analysis, the
powders heat treated above 1000 showed Willemite crystal structure.
The maximum emission intensity was obtained for the phosphors with
8 mol% of Mn content heat treated at 1000 . The concentration
quenching was occurred at the Mn concentration above 10mol%. The
phosphor particles showed almost spherical shapes with the average

size of around 04 05 by the SEM morphology.



(CRT : Cathode Ray Tube)

CRT ,

CRT (FPD : Flat
Panel Display)

Willemite

(mechanochemical)



15)

M OD (M etalo

- Organic Decomposition) Willemite



2.1

.(Fig. 1)
ppm
(activator)

donor

Mn, Ag, Eu, Pr, Tm Tb

ppm %

%



Gonduct i on Band
t NLaxat ion
hp

J\\_j". excitation emi ssion
hy

\f-\ u/-V
o

Val ence Band

Fig.1 Principle of commercial phosphors for luminescence.
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Table 1. Advanced oxide powder process comparison.

Conventional

(Solid state Coprecipitation MOD
reaction)
Cost Low- moderate | Moderate Moderate
State of development | Commercial Commercial Commercial
demonstration | demonstration

Compositional control | Poor Good Good
Morphology control Poor Moderate Moderate
Powder reaction Poor Good Good
Purity (%) <99.5 >99.5 >99.5
Calcination step Yes Yes Yes
Thin film No No Yes
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Fig.b TG-DTA curves of the Willemite powder.
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Fig.7 XRD patterns of the Willemite powders prepared by the MOD

process and treated at various temperatures.
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Fig8 SEM images of the Willemite powders prepared by the MOD
process and treated at (a) 800 , (b) 900 (c) 1000 and (d) 1100
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Fig.11 XRD patterns of the Willemite powders prepared by the solid

state reaction process and treated at various temperatures.
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Fig.12 SEM images of the Willemite powders prepared by the solid
state reaction process and treated at (a) 800 , (b)900 (c) 1000
and (d) 1100
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Fig.13 PL Analysis of the Willemite powders prepared by the solid

state reaction process and treated at various temperatures.
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