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Effects of etching condition on preparation of alumina nanowires
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Abstract: Based on anodic oxidation treatment technology, the effects of concentration of phosphatic solution and
etching temperature on the synthesis of alumina nanowires were studied. The temperatures and the concentrations, which
are suitable to make the alumina nanowires, were investigated. Experimental research indicates that the higher the
temperature and the concentration are, the earlier the nanowires appear, the faster the nanowires are shaped, and the
longer they are. Alumina nanowires can be fabricated in the phosphatic solutions with concentrations from 4% to 10%

and temperatures between 35 ‘C and 60 “C. The time for most of the alumina nanowires being etched up is also closely
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related to the concentration of phosphatic solution and etching temperature.
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Fig.1 Microstructure SEM graphs of AAO templates synthesized during different chemical etching conditions

(a)—Section microstructure of AAO membrane; (b)—Surface microstructure of AAO membrane;
(c)—45 C, 4% H;3PO, etched for 4 min; (d)—50 ‘C, 8% H3PO,etched for 12 min; (e)—45 C, 4% H;PO4etched for 18 min;
(H)—4% H;PO, etched for 22 min at 45°C
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Fig.2 Relationship of growth rate and corrosion rate of

alumina nanowires versus etching temperature
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Fig.3 Relationship of growth and corrosion rates of

alumina nanowire versus concentration of etching solution
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Fig.4 Relationship between fabrication of alumina

nanowires (ANWSs) and chemical etching condition
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