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Formic acid can store up to 590 L of hydrogen (H:) per liter, making it a promising hydrogen
carrier. However, its use is accompanied by the simultaneous emission of carbon dioxide (CO»)
with H», necessitating the utilization of CO,. The conversion of CO; to formic acid has been
widely studied under basic conditions, with homogeneous catalysts based on precious metals
such as Ir and Ru exhibiting high activity in converting CO, to “formate salts”.! However, to
recover H, the formate salts must be further converted into formic acid.

In this study, a developed a straightforward process for extracting formic acid from formate
derived from CO,. Under high-pressure and basic conditions, CO hydrogenation catalyzed by
Ir complex generated up to 0.8 M formate. Formic acid was subsequently extracted from the
formate using ion-exchange resins, and the regeneration of H, from the extracted formic acid
was demonstrated using the Ir complex. The overall reaction efficiency exceeded 90.0%,
successfully validating the concept of H, storage and regeneration via formic acid as a
hydrogen carrier.
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