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ABSTRACT

Project Code: MRG4880056

Project TITLE: Room Temperature Ferromagnetic in Transition metal dope Tin Oxides
Semiconductors: Toward Spintronic Technology

Investigator: TAWEESAK SUDYOADSUK, Ph.D.
Department of Chemistry, Faculty of Science, Ubon Ratchathani University

Project Period: 1 year

KEYWORDS : DILUTED MAGNETIC SEMICONDUCTOR / AUTOCOMBUSTION /
TRANSITION METAL / TIN OXIDE / NANOPRTICLES

The Sn;,TM,0, § nanoparticles samples (TM = Cr and Co with x < 0.015 and Fe
with x < 0.30) wete prepared by the autocombustion technique. All samples exhibit a single
SnO; rutile phase without any trace of an impurity phase. The average crystallite size is in
range of 5 - 20 nm. They are the direct transition semiconductor with the band gap energy of
3.2 - 3.8 eV. The oxidation state of the doped transition metals in the SnO, matrix is +4, +2,
and +3 for Cr, Co, and Fe, respectively. The Sn,,Cr,O,s nanoparticles show weak
ferromagnetic-like behavior at room temperature. The magnetization of Sngg95Cr 005025
nanoparticles calcined at 600 °C exhibited a saturation magnetization of 0.039 /Cr. While
the Sn.,Co,0,5 sample show good ferromagnetism when calcined at 700 °C. Almost the
high level dope Fe (x > 0.015) samples show a superparamagnetic characteristic. Only
SnpgoFe0100,5 nanoparticle  exhibited ferromagnetism at room temperature. The
Sng g95F€0.00502.5 nanoparticle calcined at 500 °C has good magnetic properties with high

saturation magnetization of 0.256 4/Fe.
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The Sny,TM,0,_§ nanoparticles samples (TM = Cr and Co with x Szqu?ggng Fe

with x < 0.30) wer€' prepared by the autocombustion technique. All samples exhibit a single
SnO, rutile phase without any trace of an impurity phase. The average crystallite size is in
range of 5 - 20 nm. They are the direct transition semiconductor with the band gap energy of
3.2‘; 3.8 eV. The oxidation state of the doped transition metals in the SnO, matrix is +4, +2,
and +3 for Cr, Co, and Fe, respectively. The Sn,,Cr,O,5 nanoparticles show weak
ferromagnetic-like behavior at room temperature. The magnetization of Snggg5Crg0050a2.s
nanoparticles calcined at 600 °C exhibited a saturation magnetization of 0.039 £4/Cr. While
the Sn,,Co0,0,5 sample show good ferromagnetism when calcined at 700 °C. Almost the
high level dope Fe (x > 0.015) samples show a superparamagnetic characteristic. Only
SngeoFep 100, nanoparticle exhibited ferromagnetism at room temperature. The
Sng g9sF €0 005025 nanoparticle calcined at 500 °C has good magnetic properties with high

saturation magnetization of 0.256 sp/Fe.
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