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The development of a low-concentration CO; capture technology from the air is an urgent
issue from the perspective of realizing the “carbon negative society”. We have previously
reported a solid-liquid phase-separation system to capture low-concentration CO, using
isophoronediamine (IPDA) as a CO, absorbent, which formed solid precipitation of carbamic
acid by the reaction with CO (Scheme 1)V. However, the desorption of absorbed CO» requires
heating, and thus CO, desorption system by using electrochemical methods have also been
attracted attention as a non-thermal CO, desorption system with higher energy efficiency than
heating. Indeed, CO, desorption from CO,-absrbed amine by metal cations derived from
electrochemical oxidation®? or the N—-C bond cleavage in lithium carbamate through direct
electrolysis® have been reported. In this study, we attempt to develop the CO, desorption
system from carbamic acid by using protons which were generated by the electrochemical
oxidation of H,O. The galvanostatic electrolysis was conducted in a two-electrode H-type cell
equipped with Pt wire electrodes as the working and counter electrodes. Carbamic acid of IPDA
was added to 0.1 M K»SOs4 aqueous solution as the electrolyte in the anodic compartment. After
the galvanostatic electrolysis at 10 mA, we confirmed the desorption of more than 90% CO,
contained in the carbamic acid.
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Scheme 1. CO; absorption by isophoronediamine.
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