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Waste gas through the burning of fossil fuels contains 10% to 20% of the CO» and its release
to atmosphere with low CO, concentrations dissipates Gibbs free energy. We propose an
electrochemical system, a CO, concentration cell, which converts the Gibbs energy derived
from this CO, concentration difference into electric energy. The scheme of the CO»
concentration cell is shown in Fig. 1. It is composed of a copper electrode and aqueous solutions
of ethylenediamine (EDA) and copper nitrate. The cell has three equilibria: CO, adsorption by
EDA, coordination of EDA to copper ions and redox reactions of the copper electrode. The first
equilibrium shifts by the difference in CO, concentration between the two electrodes, which
causes the shift of redox potential of copper. CO, and nitrogen gases were introduced into a
couple of separate electrolytes, and a voltage of up to 300 mV was obtained. The formation of
carbamate by the reaction of EDA and CO; and the resultant formation of copper aqua complex
were confirmed by spectroscopic method. In addition, a solution-type CO, concentration cell
was also achieved by using N,N'-bis(2-aminoethyl)-4,4'-bipyridine.
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