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  Abstract (300 word limit)
Microbial fuel cells (MFCs) have recently attracted significant interest owing to their unique ability to produce electricity from biodegradable organic matters. Microbial-electrode interactions, via microbial adherence and formation of electroactive biofilms, are essential to function the MFC. Therefore, anode materials and its structures play a crucial role in accelerating the formation of the biofilms.  In this work, a comparative study using different nano-structures has been made in order to enhance the maturation and cell viability with the biofilm matrix. Mutliwalled carbon nanotubes (MWCNTs), MWCNT/ MnO2 nanocomposite, reduced graphene oxide (RGO), RGO /Al2O3 mixture nanocomposite are the screened modifiers for boosting the biofilm formation. MWCNTs and RGO composites demonstrate high power densities   48.1 mW/m3, 24.5 mW/m3, respectively. Compared with CNT based anode, CNT/ MnO2 nano-composite achieved a much better electrochemical performance (power density 56.6 mW/m3and current density 377.3 mA/m2). This good performance can be ascribed to its high specific surface area and unique hierarchy architecture which facilitate fast electron and ion transport. Inspire of formation of the best well-defined matured anodic biofilm, RGO /Al2O3 nano MFC showed unexpected low power density (16.2 mW/m3). 
The reported work provides a deep understanding of the interrelation between nanostructured based anodes and active microbial biofilm, suggesting future directions of those novel anode materials for MFC technologies.
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Scheme 1. Selective enrichments of the electroactive biofilms 
at nanostrucured anode surface
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