Electrocatalytic CO, Reduction in Capture Solvents
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Motivation

In situ CO, reduction to CO in capture solvent generates a
valuable platform chemical via a low emission pathway
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Materials And Methods

/Electrocatalysis uses an applied potential to generate the

energetic driving force for the reaction

” » Catalysts, like this iron porphyrin, enable CO,
reduction to CO over and over without getting

o = used up during the reaction

Cyclic Voltammetry (CV)— measures electron transfer events
across a range of potentials on a fast time scale
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Controlled Potential Electrolysis (CPE)— batch reaction at si
potential for determination of products and selectivity §
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CO, capture and utilization (CCU) is a vital tool in the fight against climate change
Mature technologies utilize aqueous scrubbers that are costly to recycle

Organic liquids with high CO, binding affinity have lower energy cost
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Results
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Base/Alcohol mixtures uptake

from industrial post-combustion flue gas
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Electrochemical CO, reduction
to CO via CCU is a green 9
approach to the synthesis of
platform chemicals used in
detergents, fragrances,
pharmaceuticals and more
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Organic solvent mixtures containing both basic and alcohol
constituent groups have a high affinity for CO, uptake
while maintaining low-energy recyclability pathways

Molecular iron catalysts can electrochemically transform
captured CO, to CO directly in the capture solvent

While proof of concept has been demonstrated, further
studies are needed to optimize the catalytic activity
and maximize CO, conversion under capture
conditions
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