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Composition and Measurement of the Apparent Internal Resistance in Microbial

Fuel Cell
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Abstract: The electrochemical limitations on the performance of microbial fuel cells (MFCs) are mainly due to the internal resistance. The total
resistance in the MFC was expressed as the apparent internal resistance ( R;) which was partitioned into ohmic resistance ( Ry ) and non-ohmic
resistance ( R, ), referring to the equivalent circuit of the MFC. In the one-chamber MFC, R; and R, were measured using the steady
discharging method and the current interrupt method> and they were 289 Q and 99 Q, respectively. The maximal power density was 241
mW/m’ when the external resistance equaled to the apparent internal resistance. The stabilization time of 60 s was enough to remove the
influence of the capacitors in the steady discharging method. When the MFC was in the activation overpotential area, the ohmic overpotential
area and the concentration overpotential area respectively, R, accounted for 93% , 66% and 75% in R;. The ratio of R, to R; was the lowest
when power output of the one-chamber MFC reached its highest value. Decreasing R, and Rg is the key to one-chamber MFC’ s output
increasing.
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Fig.1 Diagram of the one-chamber MFC
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Fig.2 Equivalent circuit of the one-chamber MFC
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Fig.4 Polarization curve and power density-current curve
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Fig.5 Apparent resistance changing with steady time
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Table 1 ~ Ohmic resistances measured by current-interrupt method

at different external resistances

AhHLEE I Wi A s WrHE R Wit Py FH
Q) /mV /mV /Q
100 1.40 140 279 9
200 1.04 208 311 9
400 0.73 290 358 93
600 0.57 340 394 95
800 0.47 374 423 104
1000 0.40 400 442 103
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Table 2 Distribution of internal resistances in
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