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Branched MgO Nanowires Synthesized by Thermal Evaporation Method
in Air at Atmospheric Pressure

Geun-Hyoung Lee*

Division of Advanced Materials Engineering, Dong-eui University, Busan 47340, Republic of Korea

Abstract: MgO nanowires with a branched structure were fabricated using a thermal evaporation method
in air at atmospheric pressure. The branched MgO nanowire was made up of two parts: a primary central
nanowire trunk and lots of secondary nanowire branches. The branched MgO nanowires had a 4-fold
symmetrical structure. The secondary nanowire branches grew perpendicular on the four side facets of the
central nanowire trunks with square cross-sections. The nanowire branches also grew in a single row and were
vertically well aligned in the same direction with each other. The scanning electron microscopy images of the
branched nanowires grown at 1000°C showed that the diameter of branches gradually decreased along the
growth direction and no catalyst particle was found at the tips of the branches, indicating that the branches
were grown by a vapor-solid process. For the branched nanowires grown at 1150°C, spherical particles which
were shown to be catalysts were observed at the tips of the branches. The chemical analysis by energy
dispersive spectroscopy showed that the spherical particles were composed of Mg and O elements. These
results suggest that the branches’ growth resulted from a self-catalyzed vapor-liquid-solid process. The
structural characterization by X-ray diffraction confirmed that the branched MgO nanowires had a cubic
lattice structure. The room temperature cathodoluminescence spectra of the branched MgO nanowires
exhibited a very strong visible emission which was associated with oxygen vacancies.
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Fig. 1. XRD patterns of the products synthesized at (a) 700°C, (b) 850°C, (c) 1000°C and (d) 1150°C.
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Fig. 2. SEM images of the products synthesized at (a) 700°C, (b)
850°C, (c) 1000°C and (d) 1150°C.
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Fig. 3. EDS spectra of the nanowires synthesized at (a) 700°C, (b) 850°C, (c) 1000°C and (d) 1150°C.
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Fig. 4. High-magnification SEM images of the branched nanowires
synthesized at (a) 1000°C and (b) 1150°C .
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Fig. 5. EDS line-scan profile of a seconadary nanowire grown at
1150°C .
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Fig. 6. Room temperature CL spectra of the MgO nanowires synthesized at (a) 700°C, (b) 850°C, (c) 1000°C and (d) 1150°C .
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