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Photoluminescence of willemite (Zn,SiO,: Mn) phosphors prepared by the
MOD process
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Abstract Willemite green phosphor powders have been prepared by the metallo-organic decomposition (MOD) method,
and the photoluminescence and phase formation were studied as a function of both the firing temperature (800~1100°C)
and the concentration of Mn activator (4~12mol%). Under 254 nm excitation source, the emission intensity of the
phosphors increased with increasing the firing temperature from 800 to 1000°C. From the XRD analysis, the powders heat-
treated above 1000°C showed willemite crystal structure. The maximum emission intensity was obtained for the phosphors
heat-treated at 1000°C with 8 mol% of Mn content. The concentration quenching was occurred when the Mn concentration
exceeded 10 mol%. The phosphor particles showed spherical shapes with the average size of 0.4~0.5 um by the SEM
morphology. :
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Fig. 1. Flow diagram of MOD process for the willemite
(Zn,Si0, : Mn) phosphor powder.
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Fig. 2. TG-DTA curves of the willemite (Zn,SiO,: Mn) phosphor 20 (deg.)

powder prepared by the MOD process.
Fig. 3. XRD patterns of the willemite phosphor powders prepared

by the MOD process and heat-treated at various temperatures.
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Fig. 4. SEM images of the willemite phosphor powders prepared by the MOD process and heat-treated at (a) 800°C, (b) 900°C,
(¢) 1000°C, and (d) 1100°C, respectively.
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Fig. 5. PL intensities of the willemite phosphor powders having
different Mn concentration prepared by the MOD process.
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Fig. 6. Variation of maximum PL intensities as a function of
heat-treatment temperature for the willemite phosphor powders
prepared by the MOD process.
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Fig. 7. XRD patterns of the willemite phosphor powders
prepared by the solid-state reaction process as a function of
heat-treatment temperature.
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Fig. 8. SEM images of the willemite phosphor powders prepared by the solid state reaction process and heat-treated at (a) 1000°C

>

(b) 1100°C, {c) 1200°C, and (d) 1300°C, respectively.
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Fig. 9. Variation of maximum PL intensities of the willemite
phosphor powders prepared by the solid-state reaction process
as a function of heat-treatment temperature.

SR O R AR3 HgA) Bde] st EAS B
Ast7] 918k PL 4 A3 (Fig. 9IAME IAl 520 nm
tjo] A wsgo] Yeptony 1200°Cold Exjg]s i
oA Fof g s de 4 i) o] 24 A3

o d Tl willemiteE HS = AAY 1300°ColA



62 Byeong Woo Lee, Seon Gil Lee and Hyun Cho

MOD process

3

©

- - -

> Solid—state reaction process I
k]

c

[

2

£

-

o

1] " 1 " 1 x ] " 1] "
460 480 500 520 540 560 . 580

Wavelength (nm)

Fig. 10. PL intensity comparison for the willemite phosphor
powders prepared by the MOD and the solid-state reaction
processes; the powders were heat-treated at 1000°C.
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