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ABSTRACT

In this study, ZnO, SiC and MgO nanowires were synthesized by a current
heating process. Base on the use of a solid-vapor phase carbothermal sublimation
technique, ZnO-graphite, SiO,-graphite or MgO-graphite mixed rod was placed
between two copper bars and gradually heated by passing current through it under
constant flowing of argon gas at atmospheric pressure. The product seen as films
deposited on the surface was separated for further characterizations. The nanowires
before and after the annealing treatment in air were characterized using scanning

electron microscopy (SEM), energy dispersive analysis of X-rays (EDX), X-ray
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diffraction (XRD), transmission electron microscopy (TEM) and ionoluminescence
(IL). It was found that the morphology of the ZnO nanowires was showed the comb-
like structures with size of approximately 50 to 200 nm in diameter and length up to
several tens micrometers. For SiC nanowires, the diameter of nanowires is in the
range of 50 to 100 nm. It is noted that the nanowires diameter increased with
increasing the doping from 1 to 2 and 3 wt.% Al,O3. Furthermore, the as-grown MgO
nanowires was showed a rod like structure, length up to several micrometer is mainly
obtained. The diameter of nanowires is in ranging of 30 to 70 nm. Carbon coating
layers were observed in the as-grown nanowires which were oxidized during the
annealing treatment at high temperature.

In order to investigate the optical property, IL spectra of as-grown and
annealed ZnO nanowires have shown high green emission intensities centered at 510
nm. In contrast, the small UV peak centered at 390 nm was observed clearly in the as-
grown sample which almost disappeared after the annealing treatment. From IL
spectra of the SiC nanowires, the strong peak centered at 478 nm, 455 nm and 436 nm
for the nanowires doped with 1, 2, and 3 wt% Al,O3, respectively were observed. The
peak positions of the three emissions are blueshifts to higher energies with increasing
Al,O3 doping concentration. It is attributed that the shift is originated from the Al,Os-
coated on SiC nanowires. In the case of Mgo nanowires, IL spectra of the as-grown
and anneal nanowires showed two emission peaks centered at 360 nm (UV emission)
and 492 nm (green emission). The intensities of green emission were maximum at the
annealing temperature of 650 °C for 2 h, whereas those of UV emission were

decreased with increasing the annealing temperatures. It is anticipated that maximum
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green emission correlates to the sufficient density of oxygen vacancies which is

occurred by the optimum annealing parameters of both temperature and time.
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