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2.1. Ao
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Electrochemical analyzer
CHI 660

Counter electrode (Pt wire)

Working electrode

Reference electrode (Ag/AgCl)

»L,ePt solution
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Lo-ePt solution : TX-100 (50 wt%), 0.3M NaCl =& (45 wt%), WAt
Al k(5 wt%) at 40T
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Abstract

The effect of electroplating condition on the
morphologies and the electrochemical behaviors

of three—dimensional nanoporous platinum films

Youn Joo Song
Department of chemistry
Graduate school of

Sungshin Women’s University

The morphologies and the electrochemical catalytic behaviors of the 3D
nanoporous platinum (L.-ePt)films, which were electroplated from the
reverse micelle(L2) solution of nonionicsurfactant, were investigated in
detail.

In Part I, the morphologies of the electroplated Ls—ePt film was
observed as varying the electroplating potential, the charge passed during
electroplating, and the surface cleaning condition. The characteristics of
nanoporous interface were confirmed by impedance spectroscopy. The
electrochemical catalytic properties of the Lo—ePt films with various

roughness factors were investigated for the oxidation of glucose and



hydrogen peroxide, and for the reduction of oxygen.

In Part IO, Pt film with hybrid nano-structure of 2D arrayed Pt
columns and 3D nanopores formed in each Pt columns was fabricated by
simple electroplating. The hybrid nano-structure was formed by
electroplating nanoporous Pt along reverse micelle solution filled in 1D
channels of alumina porous membrane. After alumina being dissolved, 2D
array of Pt columns was constructed as replica of the linear pores of
alumina porous membrane. The diameter of the column was ~300 nm
and the length was controlled by the electroplating condition. FEach Pt
columns retained well developed 3D nanoporous structure in thereselves.
So far, the most relevant example for such hybrid structure of columns
and pores 1s electroplating of metal alloy along porous membrane
following by dealloying of one metal component.

However, there has been rare study on the hybrid nanoporous metal film
directly electroplated.

This study propose a new method to fabricate 3D nanoporous Pt thin
film being hybridized with larger columnar structure via one-step
electrochemical deposition in reverse micelle (L) solution of a nonionic

surfactant.
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