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Self-assembly of ZnO Stripes Prepared by Anodization in an Ethanolic Sulfuric Acid
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Abstract — There are no many research reports on the preparation of ZnO by electrochemical oxidation since the zinc
oxide is very easily dissolved in an acidic or basic environment, even though zinc oxides have attracted many attentions
because of their optical/electrical properties. In this paper, we describe the fabrication of self-ordered stripes of ZnO by
anodization of Zn in an ethanolic sulfuric acid. The formation of stripes of ZnO originating from Zn is attributed to
water-selective dissolution of ZnO during anodization. We study in detail the effects of concentration of H,SO,, applied
potential, anodization time, and addition of a small amount of water on the fabrication of stripes of ZnO. Mechanisms
for the fabrication of ZnO stripes are discussed in terms of the above-mentioned effects.
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Fig. 1. Experimental setup for electrochemical oxidation of Zn for
the fabrication of ZnO nanostructures.
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Fig. 2. FE-SEM images of anodization of Zn in an acidic media: (a)
0.2M H,SO, 1V, 30 min, (b) 0.3M HCL, 1V, 1h, (c) 02M
H;PO, 1V, 1h.
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Fig. 3. FE-SEM images of anodization of Zn in ethanolic H,SO, at 1
V for 1 h: the concentration of H,SO, is (a) 0.2 M, (c) 1 M, (d)
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Fig. 4. Effects of applied potential on the fabrication of self-ordered
stripes of ZnO. Note that anodization is carried out in ethan-
olic 0.2 M H,SO at(a) 3V, (b) SV, (c) 10V and (d) 20 V.
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Fig. S. Current density transient as a function of andization time.
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Fig. 8. Raman spectroscopy result of ZnO prepared by anodization
of Zn in 0.2 M ethanolic H,SO4at 1V for 1 h.

)

8.0

—
Q)

4.0

Current density (mA/cm?)
P

Fig. 9. Effects of the addition of water on the formation of ZnO
stripes. Fig. 9(a) show the change of current density tran-
sients as a function of anodization (I: without water addtion,
1I: 0.5 ml addition, III: 1 ml addition). Note that anodization is
carriet out at 1V for 1h in etanolic 0.2 M H,SO, with an
addition of water (b) 0.5 ml and (c) 1 ml.
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