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ABSTRACT. The main objective of the present investigation is to improve the photoluminescent
performance of existing Zn,SiO,: Mn phosphors by introducing a new co-dopant. The co-doping effect of Mg
and/or Cr upon emission intensity and decay time was studied in the present investigation. The co-dopants
incorporated into the Zn,SiO, : Mn phosphors are believed to alter the internal energy state so that the change in
emission intensity and decay time can be expected. Both Mg and Cr jons have a favourable influence on
photoluminescence properties, for example, the Mg ion enhances the intensity of manganese green emission and
the Cr ion shortens the decay time. The enhancement in emission intensity of Zn,SiO, : Mn, Mg phosphors was
interpreted by taking into account the result from the DV-Xa embedded cluster calculation. On the other hand,
the energy transfer between Mn and Cr ions was found to be responsible for the shortening of decay time in
Zn;Si04 : Mn, Cr phosphors.
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Fig. 1. (a) Emission spectra and (b) decay curves of
Zn>xMn,SiO4 for various Mn doping concentration und-
er the excitation light wavelength of 200 nm.
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Table 1. Several parameters such as maximum intensity
(B.), decay time (Ty.), time integration (S,), and luminance
(BdSy)

By Tire Sh By xS,
Mn 0.05 193482 4.446 5.213 1008.697
Mn 0.08 329.801 2.755 3.389 1117.564
Mn 0.09 267.353 2.755 3.330 890.251
Mn 0.10 274.810 2.417 2.765 759.872
Mn 0.11 314.623 1.403 2.072 651.845
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Table 2. The effect of various co-dopants on emission in-
tensity and decay time

Mg Ca Cr Sm Sb Co Ga

emission 128 92 94 93 71 44 52
intensity (%)

decay time (%) 122 71 64 82 90 34 100
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Fig. 2. (a) Emission spectra (b) decay curves of blank
anAgzMng,ossiO‘; and (Zm,gz.yMIlo,ogMy)SiO;‘ for various
M(Mg or Cr) doping concentration under the excitation
light wavelength of 200 nm.
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Fig. 3. X-ray powder diffraction patterns of Zn:SiO.:
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Fig. 5. Decay curve of non-reduced Zn,SiO,:Mn, Cr
phosphors.
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