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Abstract

This research is attempted to investigate the synthesis and
luminescent properties of phosphors with compositions of (@)
Zn,GeO,xMn** (x = 0.1-6.0%), (b) Zny(Gey,Siy)04:1%Mn** (0 <y <1)
and (c) ZnGa,O4Mn*" nanophosphor that have been proposed to show
potential applications in field emission displays, plasma display panels
and, potentialy, for high resolution displays. We have investigated the
synthesis, luminescence and time-resolved decay spectra for
Zn,GeO,:xMn phosphors doped with different contents of Mn?* as an
activator.  The microstructure. .of  Zn,GeO,xMn samples is highly
dependent of synthetic conditions. + The observed red shift in Ag, With
increasing Mn®* content from 527 to 534 nm has been investigated and
rationalized by the presence of aweak crystal field due to the substitution
of Zn®* by Mn**, which leads to a distorted tetrahedral lattice site. The
CIE chromaticity coordinates were found to shift slightly with variation
of doped Mn* content. The timeresolved fluorescence decay of
Zn,GeO4xMn has aso been investigated. Interestingly, the shortening of
fluorescence decay lifetime with increasing Mn®* dopant concentration
has been rationalized by the alteration of transition probability as a
consequence of magnetic interaction between Mn?*-Mn?* pairs in the host
|attice.

The effect of Si-substitution on the luminescence properties as well

as the microstructures of Zny(Gey.ySiy)Os:xM n** (0 <y <1) has also been

investigated. The emission of Mn®* attributed to “T,;— °A; transition



was found to exhibit blue shift with increasing doped Si content, which is
presumably related with the systematic broadening of gap energy of the
Zny(Gey.ySiy)O4 host.

We have aso investigated the luminescence of the ZnGa,0:Mn?*
nanophosphors synthesized by a solvotherma route by reacting
composing metal nitrates in solutions of methanol, ethylenediamine or a
mixture of the two at 180- 220 . As indicated by TEM and SEM
micrographs, the microstructure of nano-ZnGa,0,Mn?* was found to be
highly dependent of the solvents used. The photoluminescence spectra
of nano-ZnGa,O,Mn?* synthesized in solvent of methanol/
ethylenediamine were observed to exhibit a blue shift relative to those of

bulk samples.



