Active Research:

Sol-gel synthesis, magnetic and luminescent properties of Zinc-sulphide, Zinc-oxide nanoparticle
phosphors doped with manganese (II) ions. As well as nanocomposite materials of ZnO-ZnS, ZnO-
PbS & ZnS-PbS. These materials are important in solar cell technology, gas sensors, light emitting

devices, etc. The research is aimed in contributing towards the future of green energy sources.

PULE RALEAOOA
Magister Scientiae (M.Sc.)
Department of Physics

Email: RaleacoaVP@Qufs.ac.za
Cell: +27730516942

Conference Proceedings:

6" International conference on Nanoscience and
Nanotechnology in Africa.

SANi (South African Nanoscience initiative):

03-06 April 2016, UNISA-Florida

Abstract

Nanoparticle phosphors were prepared by adding orange emitting Mn %' ions as activators to a host matrix of
7nS nanoparticles. The compounds of ZnS:Mn exhibited radiative energy transfer of the 500 nm band to
band luminescent centres upon the introduction of Mn %' ions, this was observed when the concentration of
the dopant was = 0.5 mol % that of the host. A prominent orange-yellow emission at 600 nm associated with
the electronic transitions in Manganese (*A; —'T, 'Ty, 'E) resulted. The intensities of these emissions were
inversely proportional to Mn concentration. Postulated mechanism to account for transitions in ZnS and Mn,
and subsequent energy transfer between ZnS and Mn were discussed. All the Mn activated and non-activated
7ZnS nanoparticles in this study had a hexagonal crystal structure with no evidence of additional phases. The
energy band gaps acquired from the sample’s diffuse reflectance, decreased with an increase in dopant
concentration which was indicative of the fact that there is a direct energy transfer between the semiconductor-
excited states and the 3d levels of Mn ions. The sample’s topography was analyzed using

transmission/scanning electron microscopy.
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Figure.1: Synthesis flow diagram (a) and phase identification using X-ray diffraction (b).
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Figure.2: Light emission spectrum (c), particulate morphology in (f) & (e), chemical surface analysis

(f) and the efficient energy transfer mechanism (g).




