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Abstract A photocatalytic oxidation-reduction system can actuate both photocatalytic oxidation and reduction
reactions to produce the synergy effect, increasing the activity of photocatalytic reactions. Here, the principles of
construction of photocatalytic oxidation-reduction systems are proposed, and three examples of the coupled oxidation of
organic compounds by photocatalytic reduction of nitro-aromatics, the coupled oxidation of organic compounds by
photocatalytic reduction of heavy metal ions, and the coupled oxidation of organic compounds by photolytic hydrogen
production are presented. Then, the reaction mechanism of the photocatalytic oxidation-reduction system is

illustrated. It is expected that the construction of a photocatalytic oxidation-reduction system will be more beneficial to
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solar energy conversion and alleviate environmental and energy problems.

Keywords Photocatalytic oxidation-reduction system, Synergetic effect, Reaction mechanisms, Photocatalytic

activity
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Tab.1 Different catalysts for the coupled oxidation of organic compounds by photocatalytic reduction of nitro-aromatics
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Tab.2 Different catalysts for the coupled oxidation of organic compounds by photocatalytic reduction of heavy metal ions
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Tab.3 Different catalysts for the coupled oxidation of organic pollutants by photolytic hydrogen production are presented
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Fig.1 Mechanism of ABBV ciprofloxacin oxidation

and Cr( VI) reduction reaction
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