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Carbonates are abundant in nature and widely used as inexpensive inorganic bases. The
reduction of carbonates to formate is a promising route to convert captured carbon dioxide into
valuable chemicals. However, this process often requires metal catalysts or harsh reaction
conditions, which hinder its practicality.

To address this challenge, this study focuses on a key reaction in which potassium carbonate
is converted into formate via a photoreduction process mediated by a carbazole-based
photosensitizer developed in our laboratory, without the use of transition metals. To overcome
the common challenges of reaction efficiency and scalability in photochemical reactions, we
aimed to develop a continuous flow synthesis method for this reaction. From batch studies, we
came to the understanding that a two-layer environment of the reaction mixture was crucial for
achieving high formate yields. Therefore, in the flow processes, salts were added to the water-
acetonitrile mixed solvent system, to leverage salting-out effects, inducing layer separation and
maintaining a heterogeneous state within the flow reactor. As a result, the addition of salts
temporarily improved the yield, allowing moderate yields of formate to be achieved. However,
further extension of the reaction time led to the degradation of the generated formate.
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