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Abstract: Current generation and contaminant degradation are two basic functions, as well as two
most attractive advantages for microbial fuel cells (MFCs). It has been extensively documented that
MFCs have more efficient contaminant-degrading capacities relative to traditional anaerobic
biodigestion reactors. The mechanisms underlying the higher degrading capacity of MFCs are
important for optimizing the performances of MFCs, as well as for the in-situ applications of MFCs.
This paper reviewed the recent studies that comparatively assessed the degrading-capacities in MFCs
and other anaerobic digestion reactors. Potential mechanisms of the higher degrading capacity in
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MFCs, including the microbial metabolic pathways, biofilm viability and redox-impacts of anode on
the ambient environment, were analyzed and suggested for improving the performances of MFCs for

contaminant degradation.

Keywords: Microbial fuel cells, Contaminant degradation, Bioremediation, Bioelectrochemistry
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R1 SRYERE MFCs
Table 1 MFCs for contaminant degradation

F&ff % (%, MFECs/%fIf)

MFCs 4t EEILY] T A i Kot fff S 4 4 A . SCHik
Configuration Inoculation Power density Substrate/Index Degradation rate (%, Reference
MECs/control)
Dual-chamber HbR K 30.00 mW/m? Eiipes 82.0/31.0 [14]
SMFCs TLF 2.20 W/m’® VaRliipes 24.0/2.0 [15]
U-MFCs 135 0.80 mW/m? rap e ] 15.2/6.9 [13]
Single-chamber B B IR 1.40 mW/m’ BOD:s 30.0/20.0 [21]
Dual-chamber GRS 4.10 W/m’ =& P BRI 85.0/21.0 [22]
Dual-chamber 5 e 10.60 W/m’® . COD 19.2/11.3 [11]
Dual-chamber V5ie _Lis 173.00 mW/m’ s bk 94.5/83.7 [23]
Dual-chamber PRA 5 e 30.00 mW/m> KWy 86.0/61.0 [25]
Dual-chamber s e 48.50 W/m® Nk B 100.0/22.0 [24]
Dual-chamber HEYE 5 7K 2.00 W/m® FLA 80.0/30.0 [16]
Soil MFCs Bk 4 30.00 mW/m’ FN) 90.0/27.6 [10]
Tubular MFCs JE Ve 107.00 mW/m’ LOI, ROOM, 33.0/2.4, 36.0/2.0 [9]
B4R KAL) 95.0/0.7

SMFCs JE e 0.07 mW/m’ 3, B 96.0/80.0, 92.0/74.0 [12]
Single-chamber A TETE K 7.70 W/m® B 100.0/46.0-69.0 [17]
Dual-chamber 15l 15.90 W/m® H 93.0/79.0 [26]
Single-chamber MFCs JlIfk % 113.00 W/m’ Sk A f A 91.0/51.0 [27]
Single-chamber 15k 274.00 mW/m” EHE A 100.0/80.1 [18]
Dual-chamber 15 YL i 15.20 mW/m’® ZRALKE 98.0/73.0 [20]
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