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In situ Observation of Redox Behavior of Uranium
and a Protein by Optical Waveguide Spectroscopy
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- Using an indium-tin oxide slab optical [ ﬁ/ W -
waveguide (ITO-SOWG) electrode, we observed the redox reaction of uranium on
the electrode surface in situ.

* We immobilized a redox protein, cytochrome ¢, on the electrode and observed
redox behavior of the protein in situ.
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Fig.1 Schematic diagram of the indium-tin oxide slab
optical waveguide (ITO-SOWG) spectroelectrochemical
system. We can analyze the absorption spectrum of
electrode/electrolyte interface during electrochemical
measurements with evanescent wave emerged from
ITO-SOWG electrode.
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Fig.2 Photograph of the indium-tin oxide slab optical waveguide

(ITO-SOWG) spectroelectrochemical system.
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Fig.3 Cyclic voltammograms of U(VI) in pH 4.0 solution.
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Fig.4 Time course of SOWG spectra observed during the
reduction of U(VI) at a potential of -0.2 V vs. Ag/Ag”. The spectrum
was measured every 10 min.
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Fig.5 Cyclic voltammogram of cytochrome ¢ immobilized on the ITO-SOWG surface
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(left) and SOWG spectra measured at a-i (right).
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