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Preparation and evaluation of NIR up-converting
ZnTiO3:Er3+ nanophosphor prepared by

conventional solid state reaction.
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Up-converting luminescent nanoparticles are promising and advantageous alternative to possess anti-Stokes
shift emission by up-converting near infrared (NIR) excitation light (980 nm) to emit visible light [1, 2]. In the
present work, ZnTiO3 nanophosphor doped with different concentrations of Er3+ ions were synthesized via
a conventional solid state reaction method using metal oxides as precursors. The crystal structure, particle
morphology, optical and up-conversion luminescence properties of ZnTiO3:Er3+ nanophosphor were ana-
lyzed using various techniques such as X-ray diffraction (XRD), scanning electron microscopy (SEM), energy
dispersive X-ray spectroscopy (EDS) UV-Vis spectroscopy and photoluminecsent (PL) spectroscopy, respec-
tively. The X-ray diffraction (XRD) patterns confirmed crystallization of hexagonal ZnTiO3 phase. In addition,
photoluminescence properties showed green (2H11/2, 4S3/2 → 4I15/2 transitions) and red (4F9/2 → 4I15/2
transition) emissions from Er3+ when excited in the NIR region with an excitation wavelength of 980 nm
diode-laser. The interaction mechanisms involved in the up-conversion process of ZnTiO3:Er3+ nanophos-
phor is discussed with the help of an energy-level schematic.
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