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Effects of electrode surface area on the performance
of microbial fuel cells with the aging landfill leachate as substrate

CHENG Li-yu, XU Long-jun
( State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongging University, Chongqing 400044, China)

Abstract: Bio-cathode microbial fuel cells (MFCs) were built to treat the aging landfill leachate; the effect of
electrode surface area on the aging landfill leachate treatment and electrical performance of MFCs was
investigated. The results show that for three sets of bio-cathode MFCs with the ratios of anode area to cathode
area being 1:2, 2:2 and 2:1, the stable maximum output voltages are 408, 452 and 396 mV , respectively, with
the maximum electric power density of 145. 73, 237. 65 and 136. 50 mW/m’, the resistance of 350, 200 and
400 Q, and COD removal rate of 21.18% , 20.20% and 22.31% , respectively. After running for 30 days, the
concentration of ammonia, nitrate and nitrite nitrogen in landfill leachate is decreased; the ammonia removal
rates for the three sets of MFCs are 80. 88% , 73. 61% and 66. 17% , respectively, which is related to the

electricity generation of MFCs.
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Figure 1 Schematic diagram of the microbial fuel cell
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Figure 2 Output voltages of the MFCs with different anode

to cathode surface area ratios; the arrow means the addition
of NaAC in the cathode chamber
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Figure 4 Polarization curves for three sets of MFCs
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Table I Ammonia, nitrate and nitrite concentration of aging landfill leachate after different reaction times
Concentration p/(mg-L™")
0d 5d 10d 15d 20d 25d 30d
Ammonia 1# anode 1784.50 1460.50 1241.25 1104.00 925.50 688. 00 341.25
1# cathode 91.00 140.70 100. 50 81.50 7.10 6.50 4.50
2# anode 1784.50 1513.50 1416.25 1407.25 1236.50 754.75 471.00
2# cathode 91.00 98.20 73.20 58.70 40.20 5.30 7.50
3# anode 1784.50 1484.25 1325.75 1234.50 1166.25  870.50 603.75
3# cathode 91.00 106. 90 96. 40 64.00 6.10 4.90 7.90
Nitrate 1# anode 233.00 294.00 - 231.00 192.50 200. 00 188.00
1# cathode 17.75 26.20 - 45.00 42.00 107.10 327.50
2# anode 233.00 273.00 - 229.50 197.50 220.00 195.00
2# cathode 17.75 23.20 - 33.90 38.50 49.40 331.90
3# anode 233.00 276.00 - 231.00 202.00 198.00 195.00
3# cathode 17.75 30.30 - 43.20 39.30 62.40 284.00
Nitrite 1# anode 0.38 0.40 - 0.35 0.25 0.33 0.33
1# cathode 0.00 0.18 - 1.58 15.48 28.78 0.43
24# anode 0.38 0.33 - 0.30 0.25 0.28 0.28
2# cathode 0.00 0.08 - 0.40 31.73 23.95 0.93
3# anode 0.38 0.35 - 0.38 0.28 0.30 0.28
3# cathode 0.00 0.18 - 1.38 5.85 29.03 0.78

—. data are not gotten
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