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Abstract

Project Code: MRG6080262

Project Title:  Structural, electrochemical and magnetic properties of dilute magnetic oxide

nanostructures based on SnO,

Investigator:  Assist. Prof. Dr. Kwanruthai Wongsaprom

E-mail Address: wkwanruthai@gmail.com

Project Period: 2 years

Abstract: Nanostructures of SnO, and SnO, doped with Mn, Cr, Mo and V were
synthesized by hydrothermal and electrospinning methods. The structure, elemental
composition, and morphology of the samples were investigated by X-ray diffraction (XRD),
Reitveld refinement, energy dispersive spectroscopy (EDS), field emission scanning
electron microscopy (FESEM), and transmission electron microscopy (TEM). The
magnetic properties were characterized by vibrating sample magnetometer (VSM). The
electrochemical properties were investigated by CV and GDC curves. The oxidation state
of the sample was characterized by XANES. The SnO, sample revealed the single phase
of tetragonal structure. The SnO, doped with V and Mn showed the secondary phases of
Vanadium and Manganese oxide respectively. The Rietvled refinement analysis revealed
the change in lattice parameter due to incorporation of dopant ion into host SnO, lattice.
TEM and HR-TEM images reveal the morphology of samples with the average diameter
around 5 - 13 nm. The samples of Cr-doped SnO, exhibited ferromagnetic behavior at
room temperature with the highest magnetization value of 7.069 memu/g at 15 kOe.
Electrochemical properties of SnO, and doped SnO, were determined in 6M KOH

solution. The CV curve show that the psudocapacitor behavior in samples. The specific



capacitance (Cs) of samples increase with the increase of the concentration of dopant.
These results indicate that the SnO, sand doped SnO, samples are potential for

supercapcitor application.

Keywords : Tin oxide, oxide nanostructure, supercapacitor, ferromagnetic behavior
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