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Nanoporous metal films electrodeposited in bicontinuous microemulsion for
electrochemical applications

Shiba, Shunsuke
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Bicontinuous microemulsion (BME) has intertwined three-dimensional networks
composed of aqueous and oil nanochannels compartmentalized by surfactant and cosurfactant. In this
research, new approach for the bottom-up synthesis of nanoporous metal thin films based on metal
electrodeposition from a BME was developed. Metal ions dissolved in the aqueous phase of the BME.
Therefore, electrodeposition reaction proceeds only in the aqueous nanochannel. Moreover, imperfect
templating was achieved by decreasing metal ion concentration. Therefore, we successfully form the
various morphologies of nanoporous metal thin films not only on the gold bulk electrode but also on
the gold microelectrode. that reflect the reticulated structure of the aqueous channel in the BME.
One of the nanoporous gold (Au) thin film exhibited high electrocatalytic activity toward methanol
oxidation reaction and arsenic reduction reaction.
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