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Artificial photosynthesis of sugar from CO2 by functional mimicry of the Calvin
cycle
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In this study, we attempted to design an autocatalytic chemical reaction
cycle that mimics the Calvin cycle of natural photosynthesis based on experimental and mathematical
approaches. In the experimental approach, we found transition metals can serve as catalysts that
promote the artificial reaction cycle under neutral pH conditions. Although the abiotic reaction
cycle has been known to proceed at a significant rate only under basic conditions, we have thus
achieved to drive the reactions under neutral conditions, which are more suitable for artificial
photosynthesis. Regarding the mathematical approach, we have successfully developed a differential
equation model describing the abiotic reaction cycle, enabling us to predict of the dynamic behavior

of the reaction cycle under various conditions.
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Catalytic reaction networks mimicking photosynthetic electron transport chain
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