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Abstract 
[bookmark: OLE_LINK39][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK51][bookmark: OLE_LINK41][bookmark: OLE_LINK48][bookmark: OLE_LINK105][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK108]The electrocatalytic conversion of renewable resources, such as electrical energy, CO2 to chemicals and fuels, is a promising means to meet the most urgent technological goals of our time; namely, clean energy production and environmental remediation. Some of the current challenges for modern electrocatalysis are to improve microbial electrocatalysis, oxygen reduction reaction (ORR) and CO2 electroreduction. Here, micro/nanostructured conductive materials have been developed for improvemnt of electrocatalytic activities by tuning wetting and electronic properties. PANI nanofiber arrays could act as a solid-state polymeric mediator for bacterial extracellular electron transfer (EET) by tuning PANI oxidation states. The surface wettability of the electrodes strongly influences the bacterial EET activity at a fixed external potential: the EET activity on a hydrophilic electrode is more than five times higher than that on a hydrophobic one. The hydrophobic exfoliated MoS2 (H-E-MoS2) nanosheets are fabricated from bulk MoS2 by a cost-effective ball-milling method, followed by decoration with fluorosilane. H-E-MoS2 as cost-effective electrocatalyst is capable to directly reduce CO2 and H2O to tunable syngas production with a wide range of CO/H2 ratio from 1:2 to 4:1
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