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Abstract : We investigate the formation of nanoporous gold (NPG) surfaces by anodization in
three carboxylic acid (formic acid, acetic acid, and propionic acid) solutions and the electro-
chemical oxidation of glucose at NPG surfaces. Among three carboxylic acids, formic acid pro-
vided the most efficient conditions for NPG formation towards glucose oxidation. The
optimized conditions during anodization in formic acid for glucose oxidation were 5.0 V of
applied potential and 4 hour of reaction time. Electrocatalytic activities for glucose oxidation
at NPG surfaces prepared by anodization in carboxylic acids were examined under the absence
and presence of chloride ions, which were compared to those observed at NPG prepared in
oxalic acid solutions. The application NPG prepared by optimized anodization conditions in for-
mic acid to the amperometric detection of glucose was demonstrated.
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Fig. 1. (A) CVs of NPG electrodes obtained by anodization
in three different carboxylic acid solutions with two
different reaction times. Supporting electrolyte was 0.1 M
H,SO,. Scan rate=50 mV/s. (B) Dependence of Rf of
NPG electrodes on reaction times.
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Fig. 2. Anodic scans at NPG surfaces in 10 mM
glucose + 0.1 M phosphate buffer (pH 7.0). Scan rate=
10 mV/s. NPG electrodes were obtained by anodization in
1.0 M FA solutions with reaction time of (A) 600 s and (B)

3600 s.
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Fig. 3. Dependence of anodic peak current densities from anodic scans at NPG surfaces in 10 mM glucose + 0.1 M
phosphate buffer on Rf. The concentration of Cl was (A) 0 mM, (B) 10 mM, (C) 50 mM, and (D) 100 mM.
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Fig. 4. Dependence of Rf of NPG surfaces on (A) applied
potentials with a fixed reaction time of 3600 s and (B)
reaction times with a fixed applied potential of 5.0 V
during the anodization in 1.0 M FA.
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