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Photo-electrocatalytic capability of purely organic-based, conjugated
polymers was presented using the films of polythiophenes for water-oxidation and -reduction, from
the perspectives of hole- or electron-injection reactions at the polymer/water interface. The
polythiophene film was formed upon a current collecting substrate including a transparent plastic
substrate, which facilitated the water oxidation to evolve oxygen. The water oxidation was
significantly enhanced under visible light-illumination based on the hole generated on HOMO level.
In addition, the reduction reaction with illumination in alkaline water efficiently produced
hydrogen peroxide, even without any bias voltage application. The redox function of organic
polymers immersed in water was discussed for their use in sustainable energy-related devices.
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