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FERROMAGETISM/OXYGEN VACANCIES

This study reports the structure and magnetic properties of CeO. and
Ce1xTMxO2 (TM = Mn and Co) nanostructures prepared by egg-white solution route.
These samples were calcined at 500, 600 and 700 °C for 2h to obtain TM-doped CeO>
nanoparticles. The prepared samples were studied using X-ray diffraction (XRD),
transmission electron microscopy (TEM), scanning electron microscopy (SEM) and
UV-visible spectroscopy (UV-vis). The valence states of Ce, Mn and Co ions in
Ce1xTMxO2 structure were determined by using X-ray absorption near edge structure
spectroscopy (XANES). The magnetic properties of the samples were studied using
vibrating sample magnetometry (VSM). The XRD results indicated that all samples
have a cubic structure with impurity phases consisting of MnzOs, MnO., Co304 and
Co(NOz3)2. The average crystallite sizes of the samples calculated by Scherrer’s formula
were found to be in the range of 10 £+ 3.2 to 35.4 £ 2.8 nm. The morphology of the
samples consists of thin platelike clusters of networked nanoparticles and average
particles size of ~ 5 - 60 nm UV-vis spectra showed a redshift of the band gap energy
due to TM substitution. The valence state of TM ions were in the Ce*', Ce®", Mn?*

Mn®", Mn**, Co?" and Co®". The CeO, samples exhibited diamagnetism. The Mn-doped
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CeO; samples showed ferromagnetism (FM) and paramagnetic component at room
temperature (RT). The magnetization values (M) of samples increased with increasing
Mn content, having the highest M values of 0.00035 emu/g. The Co-doped CeO> with
Co contents of 0.05 and 0.10 samples exhibited diamagnetism, whereas Co-doped CeO,
with Co content of 0.075 showed FM and paramagnetic with M of 0.00015 emu/g at
RT. The observed FM in TM-doped CeO: is possibly due to the effect oxigen vacancies
(Vo). Moreover, the magnetic cationic (Mn and Co) valence states may play an

important role cause ferromagnetism in the prepared samples.
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