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1 Introduction

Platinum is one of the most important electrode
materials not only for basic surface science and
electrochemistry but also for various industrial
applications such as electrocatalysts for the oxygen
reduction reaction (ORR) and hydrogen oxidation
reaction (HOR) for the polymer electrolyte fuel cells
(PEFCs), and the structures and properties of low index
surfaces of single-crystal platinum, especially Pt(111),
have been extensively studied in electrochemical
environments. [1-11] In order to understand the
fundamental electrochemical reactions of the Pt(111)
electrode and to apply them to industrial applications, we
have to clarify the potential-dependent structures,
including anion and/or oxygen species adsorptions, at the
Pt(111) electrode/electrolyte interfaces over the entire
potential range.

In this report, the potential-dependent structures at the
Pt(111) single-crystal electrode/sulfuric and perchloric
acid solution interfaces were accurately determined over
the entire potential region from hydrogen underpotential
deposition (H-UPC) to surface oxide formation, and their
potential-induced structure change was comprehensively
investigated by in situ surface x-ray scattering (SXS)
measurements. [12]

2 Results and Discussion
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Fig. 1: Reflectivity profiles measured in (A) 0.1 M HCIO,
ata: 022 V (vs. RHE), b: 0.39 V,¢: 057 V,d: 0.75 V,
and e: 0.90 V and in (B) 0.05 M H,SO, at a’: 0.22 V, b’:
039V,¢’:059V,andd’: 090 V.

Figure 1 shows the reflectivity profiles measured both
in 0.1 M HCIO, and 0.05 M H,SO, electrolyte solutions

at various potentials. We found the potential-dependent
interfacial structures both in solutions based on the
analyzed data of these profiles. In 0.1 M HCIO,, only the
interlayer distance, d;,, between the first and second
outermost Pt layers is expanded by ca. 2 % not only H-
UPD potential region but also electrical double layer
potential region. Distance, d,,, is mainly relaxed
accompanied with the OH adsorption and the structure of
the adsorbed 1 ML OH is (I1x1) at 090 V. In 005 M
H,SO,, compression of d,;, is relaxed mainly by co-
adsorption of OH and sulfate groups with a total
coverage of 1 ML and its structure is also (1x1) at 0.90 V.
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