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Effect of External Resistance on Electrical Properties of Two-Chamber type
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Abstract : The Effects of external resistance on electrical properties such as current density, power density and coulombic effici-
ency were investigated in two-chamber type MFCs using a ferricyanide as reducing agent. A stable electricity was produced when
a constant time elapsed after innoculation of mixed cultures into the anode compartment; voltages from 0.13 to 0.16 V was mea-
sured at 50 Q of external resistance. When the external resistance was increased, the current density decreased and the power density
rapidly increased and then slowly decreased. Big variation of electrical properties was observed in high-current density region due
to the concentration loss related with substrate consumption in repeated experiments changing the external resistance. The maxi-
mum power density (175.8 mW/m’) and coulombic efficiency (46.1%) were obtained at 100 Q of the external resistance which is

nearest with the internal resistance (134 Q) of MFC system.
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Fig. 1. Schematic diagram of microbial fuel cell,

Table 1, Composition of artificial wastewater

Component Content
Glucose (g/L) 1.09
NH4CI (g/L) 0.31
KCl (g/L) 013
NaHCOs (g/L) 16.8
Mineral (mL) 125
Vitamin (mL) 125
KoHPO: (g/L) 536
KH2PO4 (g/L) 250
22 21 U 2N Y
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Table 2. Electrical properties of MFC with variation of external
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Fig. 2, Cell voltages measured from intial MFC operation (external resistance :

50 Q).
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Fig. 3, Effect of external resistance on current and power densities,
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Fig. 6. Effect of external resistance on coulombic efficiency.

Table 3, Coulombic efficiency with variation of external resistance

External  Experiment #1 Experiment #2 Average
resistance
] Ecop Ec Ecop Ec Ecop Ec

500 946 16.1 88.8 189 97 175
300 88.3 291 88.0 354 88.2 323
200 872 412 910 394 89.1 403
100 87.8 521 75.7 470 818 461
50 895 438 86.5 430 88.0 434

Ecop : COD removal efficiency, Ec : Coulombic efficiency
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