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The Application of Graphite Intercalation Compounds to

Photocatalysis and Electrocatalysis

Tkuichiro IZUMI, Yasuyuki OHNISHI, Masashi MATSUMOTO,
Yukako YASUNAGA, Kumiko KURODA, and Norio IWASHITA *!

Graphite can be intercalated with various atoms, ions, and molecules in interlayers. These intercalated

compounds, called as graphite intercalation compounds (GICs), have different physical and chemical properties

from the host graphite. Recently, it was found that GICs with copper and iron chlorides were sensitized by the

irradiation of xenon light in an aqueous solution.

In the present report, we have described the application of CuCl,-GIC to photocatalytic hydrogen produc-

tion in an aqueous methanol solution and also to electrocatalytic reduction of carbon dioxide originated from

bicarbonate ion.

The results in these catalytic reactions have suggested the importance of charge transfer between host

graphite and guest intercalate in its interlayers, and therefore of the stage-structure of CuCl>-GIC.
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Fig.2 Decay curve of relative resistivity during the pre-
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3.5mM HCI
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Fig.3 Potential dependence of photocurrent of FeCls-
GIC electrode
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Fig.4 Potential dependence of photocurrent of CuCls-
GIC electrode
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Fig.5 Dependence of photocurrent of CuCl,-GIC elec-
trode on light power of Xe lamp
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Fig.6 Apparent quantum yields for the photosensitiza-
tion of CuCl,-GIC (=[CuCls] 006sC) as a function of

wavelength of Xe lamp
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Fig.9 Production of carbon monoxide and methane by

potentiostatic macroelectrolysis on Ces5:CuCls electrode
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