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Fossil fuel combustion to satisfy the energy demands of rising global population has 

resulted in unprecedented levels of greenhouse gasses in the atmosphere.   These high levels of 
greenhouse gasses are serving to warm the surface of the planet resulting in extreme weather 
events, droughts, and melting of arctic sea ice.  Thus, controlling greenhouse gas levels is 
motivating a great deal of scientific research in the areas of renewable energy, solar-energy 
conversion, and carbon capture and storage (CCS).  It is in this context that we report an 
electrochemical method for the capture and release of CO2 that employs electrochemically-
generated thiolates as the CO2 capture agents in the room temperature ionic liquid 1-butyl-1-
methylpyrrolidinium bis(trifluoromethylsulfonyl)imide ([BMP] [TFSI]).  In this medium and in 
the presence of CO2, electrochemical reduction of disulfides to thiolates proceeds via a two-
electron process with potential inversion. Electrochemically generated sulfur nucleophiles attack 
the electrophilic carbon of CO2 leading to formation of a thiocarbonate. Release of CO2 at carbon 
anodes and regeneration of the disulfide proceeds via the one-electron Kolbe oxidation of the 
thiocarbonate followed by coupling of two sulfur radicals.   Cyclic voltammograms show that in 
[BMP] [TFSI] containing >1000 ppm water the disulfide-thiolate--thiocarbonate electrochemical 
CO2 pump is functional under a simulated flue gas stream consisting of 88% N2, 8% CO2, and 
2% O2. 
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