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A High Performance Microbial Fuel Cell with Nickel Nanoparticle as Cathode
Catalyst

Mebrahtom Gebresemati, Weldejewergis Gebrewahid Kidanu, Suk Won Yoon and Hyon Hee Yoon*
Dept. of Chemical and Biological Engineering, Gachon University, Republic of Korea

ABSTRACT

The electrochemical performance of an H-type microbial fuel cell (MFC) utilizing anaerobically digested sludge imnoculum as bio-anode
and N1 nanoparticles as cathode material using anaerobic digestion (AD) effluent of macroalgae substrate was studied. Both the anode
and cathode electrodes were made of carbon clothes (2 cm x 4 ¢cm) with proton exchange membrane (PEM) held between the chambers.
The cathode electrode was prepared by loading N1 nanoparticles blended with carbon black (N1/C) on the geometric active surface of the
carbon cloth. The electrochemical performances of N1/C were compared with standard Pt/C catalyst using AD effluent and acetate fuels.
It was found that the N1/C enhanced the oxygen reduction reaction (ORR), thereby displayed comparable power outputs to Pt/C based
MFC. The maximum power density of the MFC with Ni/C catalyst was 540 mW m~ using AD effluent substrate, and 560 mW m~ when
sodium acetate substrate used. The MFC power performance was comparable to previously reported values.
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The XRD pattern indicated that the resulting powders were face-
dm centered cubic (fcc) nickel. The SEM Images show NI particles
. Sigyery ” with hydrangea-like morphology.
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The study demonstrated that NI/C exhibited good performance for
ORR under neutral conditions, thereby displayed comparable
power outputs to Pt/C based MFC. In the experimental cell test,
Carbon clot higher maximum power density was achieved than some reported

Anode Cathode values. Moreover, the cost of producing the electrode was greatly
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