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Preparation of Magnesium Oxide Nanowires from a Magnesium Foil
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Herein, we fabricated magnesium oxalate nanostructures by chemical etching of a magnesium foil in alcoholic solvents con-
taining acidic media. Interestingly, we could obtain magnesium oxalate nanowires in ethanolic oxalic acid. Growth mechanism
for magnesium oxalate nanowires was investigated in terms of etching time. Annealing conditions were determined from TGA
results. Magnesium oxalate nanowires were converted to magnesium oxide nanowires by thermal treatment and the magnesium
oxide nanowires were examined by FE-SEM and FT-IR measurement.
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Figure 1. FE-SEM images of magnesium nanostructures on Mg foils
prepared in different alcoholic solvents containing 1 M oxalic acid :
(a) methanol, (b) ethanol, (c) 1-propanol, and (d) 1-buthanol.
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Figure 3. Mechanism of formation of magnesium oxalate nanowires : (a) local dissolution of Mg by hydrogen ions, (b) formation of magnesium
oxalate ions, and (c) precipitation of magnesium oxalate ions due to the solubility of solvent.
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Figure 2. Growth of magnesium nanowireson a Mg foil in terms of
etching time. (a) 1 min, (b) 30 min, (c) 4 h, and (d) 10 h. Solvent
is 1 M ethanolic oxalic acid.
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Figure 4. TGA curves of magnesium foil (dotted line) and magnesium
oxalate nanostructures (solid line).
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Figure 5. FT-IR spectra of magnesium oxalate (a) as-prepared magnesium
oxalate nanostructures, and (b-d) annealed nanostructures. Annealing
was performed at 500 C in air for (b) 3 h, (¢c) 5 h, and (d) 10 h.

Figure 6. FE-SEM images of MgO nanowires which are converted by
annealing of magnesium oxalate nanowires at 500 C for 3 h.
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