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I. Abstract Body (up to 250 words)
Anthropogenic and industrial activities have led to a rapid rise in the atmospheric CO2 concentrations leading to increased global warming.  A new approach that has emerged in recent years is that of microbial electrosynthesis (MES), which relies on chemolithoautotrophic bacteria that can uptake electrons from the cathode of an electrochemical cell to catalyze the reduction of CO2 into fuels or value-added chemicals. Gas-liquid mass transfer is one of the limiting factors in MES, mainly because of the low solubility of gaseous CO2 in solution. To overcome this limitation, we developed dual-function electro-catalytic and macroporous hollow-fiber (CCPHF) cathodes that act as an electron donor for chemolithoautotrophs as well as a diffusive material to facilitate direct delivery of CO2 gas to chemolithoautotrophs through the pores in the hollow fibers. Using the CCPHF cathode we observed a Faradic efficiency of 77% for the production of CH4 from CO2 through hydrogenotrophic methanogens when CO2 was delivered directly through the pores of the CCPHF cathode, compared to 3% when gaseous CO2 was bubbled into the solution. We also successfully demonstrated that the rates of product formation can be enhanced by using carbon nanotubes (CNTs), which increases CO2 adsorption capability and enhances microbe-electrode interactions.  Modification of the CCPHF cathodes with CNTs resulted in 70% increase in acetate production rate from CO2 in MES using the homoacetogenic bacterium Sporomusa ovata. The high specific surface area of the CCPHF cathode maximizes the diffusion of CO2 gas, and the high surface-area-to-volume ratio of the CCPHF cathode architecture solves the issue of cathode packing density for large-scale applications.
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Schematic of (CCPHF) cathode with dual functions
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