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ABSTRACT
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Project Title: Synthesis, magnetic and conduction properties of co-doped CeO,
nanoparticles-based oxide dilute magnetic semiconductors
Investigator: Assistant Professor Dr. sumalin Phokha
Udon Thani Rajabhat University
E-mail Address: sumalinphokha@gmail.com

Project Period: 2 year

Oxide-based diluted magnetic semiconductors (O-DMSs) have been found to exhibit
RT-FM and above RT. When a lower valent cation replaces a higher valence of ce” site, it
creates Ce”” and oxygen vacancy form account of the local charge balance. It was of great
interest to study the magnetic properties of co-doping CeO, nanoparticles Co™ with s
(Ce.95xC00.055r,0,), ca’’ (Cep.95.4C0005Ca,0,) and Ba (Cep.95.xC00.05Ba,O,) when x = 0, 0.03 and
0.05. These co-doping CeO, nanoparticles were synthesized by polymer pyrolysis method
with calcination at temperatures of 500, 600 and 700 °C for 3 h. The structure, morphology,
optical properties, valence states, magnetic and conduction properties of the samples were
characterized using XRD, Raman, TEM, UV-Vis, XAS, XPS, VSM and dielectric measurements.
The results exhibited peaks corresponding to a single phase of face-centered cubic CeO,
structure in all samples. The crystallite sizes decreased in the range of 8-20 mm. UV-Vis
spectra showed a redshift behavior of the band gap energy due to Co, Sr and Ca
substitution. The presence of Ce3+, Ce4+, Coz+, Co3+, Sr2+, Ca2+, Ba2+ ions and oxygen vacancy
in all CeO, was determined from XPS and XANES measurements. Oxygen vacancies have
been proposed to play an important role in the ferromagnetic origin for CeO,. From Raman
and EXAFS measurements, this was suggested that Co”" was not completely substituted into
CeO, lattice and decreasing of oxygen vacancies has been observed. Decreased
magnetization value in doped CeO, was suggested according to the lower percentage of
Ce”" concentration.
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