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Abstract 
 


A single-chamber microbial fuel cell with multiple-anode plates (MAP- SCMFC) was 


constructed to study the effect of anode spacing on power generation and internal resistance. The 


MAP-SCMFC consisted of an anode chamber, a carbon cloth (Pt-coated) cathode, a carbon 


paper (CP) anode, and four bamboo-charcoal (BC) anode plates. The circuit configurations 


allowed continuous and simultaneous voltage measurements with five anodes individually or 


grouped together. The SCMFC was operated in a draw-and-feed mode using acclimated 


anaerobic sludge as inoculum and potato-processing wastewater as substrate. The voltage 


reached the highest peak but declined most rapidly at the anode closest to the cathode, whereas 


the voltage reached the lowest peak but decreased at the slowest rate at the anode farthest from 


the cathode. The largest maximum power density and smallest internal resistance were produced 


with the anode closest to the cathode, and the smallest maximum power density and largest 


internal resistance with the anode farthest from the cathode. When all the anodes (CP and BCs) 


were connected together, the power output increased more than an order of magnitude, from 45 


mW/cm
2
 with the CP anode to 504 mW/cm


2
 with all anodes together, and the internal resistance 


decreased from 372 to 118 Ω.       (199 words) 


      


Keywords: Waste-water treatment, Microbial Growth, Bioreactors, Biocatalysis, Microbial fuel 


cell, Electricity generation 


 


 


1. Introduction 
 


Catalyzed by microorganisms, a microbial fuel cell (MFC) produces electricity via direct 


conversion of reduced chemical compounds. Potential MFC applications include treating 


wastewater and simultaneously recovering energy from the wastewater [1], removal of sulphide 


[2], generation of hydrogen [3,4], and biosensors [5,6]. The use of MFCs as power sources in 


space shuttles/stations, and self-powered robots has been envisioned [7].  
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Table 1. Comparison of MAP-MFC’s performance.  


 
MAP-MFC performance 


parameter 


Unit Carbon paper Bamboo charcoal CP and all 4 


BCs 


   CP BC1 BC4 ALL 


Potential Vmax V 0.106 0.116 0.124 0.200 


Current Imax mA 0.285 0.732 0.881 1.691 


Power Pmax mW 0.030 0.084 0.110 0.337 


Internal resistance Rmax ohm 372 158 141 118 


Power density 
1) 


mW/m
2
 45 125 168 504 


Current density 
1) 


mA/m
2
 424 1090 1310 2520 


Power density 
2) 


mW/m
3
 61 168 220 675 


Current density 
2) 


mA/m
3
 570 1460 1740 3380 


1)
 Based on cathode area (exposed to air) 


2)
 Based on MFC substrate volume 


 


 


 
Fig. 1.  Schematic of the MAP-SCMFC.  
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