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Core-shell Si0,@ZnAl,04:Eu>* (5 mol%) nanophosphor (NP) with coatings up to the level IV has been pre-
pared by a facile solvothermal route, followed by heat treatment. Scanning electron microscopy studies of
fabricated core-shell particles displays good spherical shape and non-agglomeration with a narrow size
distribution. The thickness of the shell increased with increase in coating cycles. Photoluminescence (PL)
studies exhibited strong red emission peaks at 612 nm corresponding to the °D, — ’F, transition of the
Eu®* ions. PL intensity increased with calcination temperature and coating cycles. The color coordinates
of the coated NP were turned towards intense pure red emission with color purity ~95%. Powder dusting
method was used to visualize latent fingerprints (LFPs) by staining uncoated and coated NP on various
porous and non-porous surfaces under UV light. It was clear that core-shell NP display high sensitivity,
reproducibility, selectivity, reliability, and can obtain the complete three levels of friction ridge details.
Judd-Ofelt (J-O) intensity parameters and radiative properties, namely transition probabilities, radiative
lifetimes, branching ratios, and quantum efficiency were evaluated. The aforementioned results estab-
lished that the Si0,@ZnAl,04:Eu®* (5 mol%) NP can be used as an ideal candidate for multifunctional

applications such as WLEDs, LFPs, anticounterfeiting etc.
© 2018 Published by Elsevier B.V. on behalf of The Society of Powder Technology Japan. All rights
reserved.

1. Introduction

distribution and absence of agglomeration results high brightness,
high spatial resolution, high packing density and low light scatter-

Inorganic nano/micro structured phosphors with diverse shapes
namely wires, rods, tubes, belts, hollow spheres, core-shells have
been a great interest owing to their outstanding applications
[1,2]. Among all the inorganic materials, spherical core-shell phos-
phor shows improved functional properties and expands a broader
range of potential applications in plasma display panels (PDPs) and
field emission displays (FEDs) when compared to single-
component phosphors. The phosphors used in a novel light emit-
ting diodes (LEDs) required a perfect spherical shape, narrow size
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ing [3-5]. From the Stdber process, the size of each silica particles
can be precisely controlled from nanometers to micrometers.
These particles are generally used in core-shell materials either
as cores or as shells. If the silica spheres can be coated with phos-
phor layers than a core-shell phosphor with spherical morphology
can be achieved and the size of the phosphor particles can be con-
trolled by the silica cores [6-8].

Recently, by changing the core materials’ shape, size or the
shell’s thickness, morphology and the size of the core-shell mate-
rials can be tailored easily [9-11]. Silica is preferred as a core-shell
structured materials because of their inexpensiveness, easiness to
get spherical particles with narrow size distribution, chemical
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