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Electricity Production Performance of Single- and Dual-cathode Microbial Fuel Cells Coupled to Car-
bon Source and Nitrate. Jang, Jae Kyung'*, Eun Young Lee?, Young Sun Ryou', Sung Hyoun Lee!, Jihwan
Hwang', Hyung Mo Lee', Jong Goo Kim', Youn Koo Kang', and Young Hwa Kim'. Fnergy and Environ-
mental Division,, National academy of Agricultural Science, Rural Development Administration, Suwon 441-
707, Korea, “Dept. of Environmental Energy Engineering, The University of Suwon, Hwaseong 445-743, Korea —
Microbial fuel cells (MFC), devices that use bacteria as a catalyst to generate electricity, can utilize a variety
of organic wastes as electron donors. The current generated may differ depending on the organic matter con-
centrations used, when other conditions, such as oxidant supply, proton transfer, internal resistance and so on,
are not limiting factors. In these studies, a single-cathode type MFC (SCMFC) and dual-cathode type MFC
(DCMFC) were used to ascertain the current’s improvement through an increase in the contact area between
the anode and the cathode compartments, because the cathode reaction is one of the most serious limiting fac-
tors in an MFC. Also an MFC was conducted to explore whether an improvement in electricity generation
resulted from oxidizing the carbon sources and nitrates. About 250 mg L™! sodium acetate was fed to an anode
compartment with a flow rate of 0.326 mL min™' by continuous mode. The current generated from the
DCMEFC was higher than the value produced from MFC with a single cathode. COD removal of dual-cathode
MFC was also higher than that of single-cathode MFC. The nitrate didn’t affect current generation at 2 mM,
but when 4 and 8 mM nitrate was supplied, the current in the single-cathode and dual-cathode MFC was
decreased by 98% from 5.97+0.13 to 0.23+0.03 mA and 8.40+0.23 to 0.20+0.01 mA, respectively. These
results demonstrate that increasing of contact area of the anode and cathode can raise current generation by an
improvement in the cathode reaction.
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Fig. 1. Schematic diagram of a dual-cathode microbial fuel cell.
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Fig. 2. Comparison of current generation of single-cathode and
dual-cathode microbial fuel cells as fed only AWW.
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Fig. 3. COD removal as fed AWW with 0, 2, 4 and 8§ mM
KNOj3 using the SCMFC and DCMFC.
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Fig. 4. Current generation by itself KNO;.
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Fig. 5. Effect of 0, 2, 4, and 8 mM nitrate concentration on the
current generation using the single-cathode and dual-cathode
MFCs.
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Fig. 6. Change of effluent nitrate concentration at 0, 2, 4, and 8
mM KNOj, This figure was cited from abstract no. 110771 of
2011 ASABE.
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