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a b s t r a c t

A near UV-light downconvertible narrow-band red emitting europium (0.5e7 mol. %) doped strontium
orthovanadate nanophosphors were synthesized by a combustion method taking urea as fuel. For charge
compensation, the material was also co-doped with alkali metal ions (Liþ, Naþ, Kþ). Powder X-ray
diffraction results revealed that the material was in rhombohedral phase with space group R3m.
Calculated lattice parameters were found to be slightly changed upon doping and co-doping. Scanning
electron microscopy images showed that the nanoparticles have spherical morphology. The photo-
luminescence and cathodoluminescence studies disclosed that the nanophosphors emitted red light
under UV and electron excitation which corresponds with the characteristic emission of the Eu3þ ion
(5D0/

7Fj, j ¼ 1e5). Enhancement in the PL intensity of the phosphors was observed upon co-doping due
to charge compensation. X-ray photoelectron spectroscopy, suggests that Eu is mostly present in (þ3)
valance state in the phosphor. The approximate Commission Internationale de l’Eclairage coordinates for
PL (0.62, 0.35) and CL (0.61, 0.38) were found to be very close to the commercial red emitting phosphor.
The results suggest that the phosphor with high color purity (85%) could be the preferred choice as a red
component for white light emitting diodes and field emission displays.

© 2017 Elsevier B.V. All rights reserved.
1. Introduction

The escalating demand for energy in the present century has
prompted the scientific community to search for efficient energy
saving devices. With this in mind, much effort has been dedicated
to the development of lighting sources, which has resulted in light-
emitting diodes (LEDs)/white light-emitting diodes (WLEDs) as
new solid state lighting (SSL) sources. The LEDs/WLEDs have ad-
vantages such as low energy consumption, extremely long life,
durability, mercury free and environmental friendly, over the
conventional incandescent and halogen lamps. Owing to the
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advantages, the LEDs/WLEDs have promising wide-range applica-
tions in the field of lighting and display technology [1,2]. Light-
emitting diodes were first used in solid state lighting in the 1990s
with the development of blue light-emitting diodes. This invention
gave rise to the development of white emitting LEDs in 1997 by
combining yellow phosphor (YAG:Ce) with a blue emitting GaN
chip [3]. However, the resulting WLED had certain drawbacks in
terms of a poor color rendering index (CRI) and low stability of the
color temperature. To minimize these issues, the focus of WLED
production shifted from a YAG:Ce phosphor blue LED based strat-
egy to a tri-color (red, green, blue) phosphor ultraviolet LED based
strategy [4,5]. The strategy gained popularity with the advent of
InGaN based LEDs, because of the emissionwavelength of the GaN-
based blue LEDs could be varied between 370 nm (band gap of pure
GaN) and 470 nm by increasing the In (Indium) content in the
InGaN devices. On the other hand the work is also going on to
improve the CRI and the luminous efficacy of radiation (LER) for
YAG based WLEDs. Adding a red-emitting component into an LED
combined with YAG is a common approach to improve the CRI and
LER. But the materials have broad red emission, reduce the CRI and
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