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Structures and Reactions at Metal/Electrolyte Interfaces at the Atomic Level

Kingo ITAYA and Junji INUKAI

Synopsis : Until recently, there had been only few in situ methods available for the structural determination of an electrode surface in solution at the

atomic level. Now several recent investigations have demonstrated scanning tunneling microscopy (STM) to be a powerful new technique for

in situ characterization, with atomic resolution, of surfaces under potential control. The object of this article is to highlight some of the recent

progress made, mainly in the authors’ laboratory, on in sifu STM with atomic resolution. Several selected topics are focused on, including in-

strumental and experimental aspects of in situ STM, observation of clean platinum electrode in solution, specifically adsorbed anions

(halides, cyanide, sulfate) on metal surfaces, and adsorption of organic molecules (benzene and other small molecules) on clean and iodine-

modified electrodes.

Key words:: electrochemical STM; surface electrochemistry; single crystal electrode.
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Fig. 1. Contemporary atomic-scale model of the electrode—electrolyte interface.?
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Fig. 2. Apparatus of in situ STM with the four-electrode
configuration.?

STMIZK 5> T4 DIRFABE S h28EE, £BHE
gtoEES, KEISFET IHEFOMNMA v 2 LB
RESRKMEINSER, ZHWEBEHICHE»S5ME 6N
BENEATE L5, 20, FtoEEDIZZE
FEBEICMA SN -BEES O LEROAHET5Z L
kD, ThBRERFGELE->TT 4 27 L4 RicEHlzh



(@)

1 nme

FTL~ATORR,/ BHEREORE & RISHT

(b)

0 10 nm 20

Fig. 3. In situ STM images of the flame-annealed Pt(111) in H,SO, solution.” (a) 100X 100 nm®. (b) 20X20 nm?,
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Fig. 4. Cyclic voltammogram of Au(111) in I mM KI at a
scan rate of 50 mV/s (LEED patterns and STM im-
ages were obtained at the potentials indicated by
arrows A, B, and C).2®
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Fig. 5. High-resolution STM images of sulfate adlayer on
Ir(111) (a) and its structural model (b).®
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Fig. 7. STM images of highly ordered adlayers of organic molecules on iodine-modified Au(111) electrodes.>'?
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