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Tubular Nano-Mesh Fabrication by Aluminum Anodic Oxidation
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This paper presents a construction method regarding a tubular nano-mesh for which the anodic oxidation of aluminum (Al)
wire is used. The first step of tubular-nano-mesh production is Al-wire anodization. A new anodizing device was made for
the wire-based uniform anodization for this study, and a high-purity (99.999%) Al wire with a 2 mm diameter was used.
Also, an electrolytic solution was used as a 0.07 M oxalic acid, while the electrolytic-solution temperature was maintained at
-3°C. While the applied voltage and the process time were varied, the AAO (Anodic Aluminum Oxide) characteristics of the
Al wire were observed. When 60 V was applied to the wire, alumina cracks were not evident, whereas the application of
100 V produced alumina cracks; this is because the growth rate of the nano-pore voltage affected the alumina shape. For
the subsequent construction of the tubular alumina structure, an Al-etchant (HCI + H20 + CuCl2 + 2H20) etched-Al portion
of the anodized wire was employed. The final step is a pore-widening process that is implemented through the hole
channel. The anodized wire was dipped in the alumina etchant, and the pore-wall removal was checked over time.
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Fig. 1 Schematics of fabrication process of tubular nano-mesh, (a)
Step 0: Pure aluminum wire, (b) Step 1: Anodizing, (c) Step
2: PR coating, (d) Step 3: Aluminum etching, (e) Step 4:
Pore wall remove, (f) Step 5: PR remove
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Table 1 Experimental condition

Aluminum wire anodizing
Aluminum wire (99.999%)

Material Diameter: 2 mm
Electrolyte 0.07 M H,C,0,
Temperature -3°C
Voltage/Process time 100 V/21 hr

Bath

Counter electrode

2 ZJo zak QFHAe WAL thHShech 4ehH(Anode)

Wire

Fig. 2 Wire anodization system
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Fig. 3 SEM images of anodized aluminum wire
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Fig. 4 SEM images of anodized aluminum wire, applied voltage of
(a) 100V, (b) 60 V
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Fig. 5 SEM images of (a) Nano-Pore of top section, (b) Nano-Pore
wall of bottom section, (c) Through hole channel by alumina
etching of pore wall
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Fig. 6 SEM images of alumina tube using aluminum etching
process, (a) Before aluminum etching, (b) After aluminum
etching

Fig. 7 SEM images of edge section of aluminum etched wire, (a)
Over 3 hr, (b) Under 3 hr
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Fig. 8 SEM images of inner surface of alumina tube (a) Process
time: 2 hr, Pore size: Not measured, (b) Process time: 3 hr,
Pore size: 71 + 10 nm, (c) Process time: 4 hr, Pore size: 114
+ 17 nm, (d) Process time: 5 hr, Pore size: 147 = 19 nm
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