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Abstract: Low eleciricity productivity and high cost are two problems facing the development of microbial fuel cell (MFC) . Comparative studies

on electricity generation in MFCs of different designs while under the same conditions are important in enhancing the power output. Single-
chamber MFC and duat chamber MFC were constructed and acetate was used as the fuel. Power outputs in these MFC were compared side by
side with aresistance of 1000 ©Q connected to each. Experimental results showed that the electricity was generated continuously and steadily in
the MFCs. The average maximun output voltages obtaned by the single- chamber and duat chamber MFCs were 600 and 650 mV, respectively.
The electric cycles were operated for 110 and 90 h for the single- chamber and dual chamber MFCs, respectively. From the single- chamber and
duak chamber MFCs, the maximum area power densities were 113. 8 and 382 4 mW/ m’ respectively, and the maximum volumetric power
densties were 1. 3 and 2 2 mW/m’ rmespectively. The intemal resistances of single chamber and duak chamber MFC were 188 and 348 Q,
respectively. Results indicated that the duat chamber MFC had a beiter pedformance than the single- chamber MFC. The effective area of anode
and the proton exchange membrane had a significant effect on the performance of MFCs.
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Table 1 Structure paraneters of the MFCs with different srudures
MFC PEM / an? Jem? / en? /mL /em
PBS 1.3 36 % 00 12
PBS 8.5 25 24 40 12
1.3 1000 500 250 100 50,
COD ,COD , 2
el I= UR , P= UJR 5
Pi= Pu/A  Py= PuJV P 21 2 MFC
MFC ( , 2 MFC
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(L). ,
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2 Ui : MFC 110 h,
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, Ui Li MFC , R Un s MFC Upx 600 mV,
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Fig. 2 Continuous electricity production of the MFCs with

different structures

Fig.4  Polarization curves of MFCs with different structures
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Table 2 Comparison of the MFC performance anong the structures in this sudy and in the literature
Upo 0V Py/mWem™2  Py/Wem™? /Q  COD /% /%
MFC 653 113.8 1. 4 348 86 6 10. 3
MFC 667 39%. 4 2.2 188 831 6.9
MFC 500 ) — — — — [10]
MFC( ) 570 2400 B 8 — 6. 0 [3]
MFC( ) — — 9.7 — 870 0.1 [14]
MFC 300 38 — 1286 — 50 [11]




624 30
[J]. ,2006,26(8): 1252-1257.
4 (5] (MIC ).
, 1989. 354-356.
(1) MIC MFC [ 6] Logan B E, Hamelers B, Rozendal R, et al. Microbial fuel cells:
’ 600 mV 650 mV, methodology and technology [ J]. Environ Sci Technol, 2006, 40:
110 h 90 h, MFC 5181-5192.
MFC [ 7] Lowy D A,TenderL M, Zekus J G, @ dl . Havesting energy from the
(2) MFC MFC marine sediment water interface Il Kinetic activity of anode materials
113. 8 mW/ mz 380. 4 mW/ mz’ [J]. Biosens Bloe%e(non, 2006,21: 20582063. .
[ 8] Tender L M, Reimers C E, Stecher IIl H A, et . Hamessing
1.3 mW/m3 2.2 mW/ m'. microbially ated the seafloor[ J] . Nat Biote chnol, 2002
generated power on the seafloor| J] . Nat Biotechnol, s
3) MFC 20: 821-825.
188 Q, MFC 348 Q, MFC [ 91 RemersC E, Girguis P, Stecher IIIH A, et al. Microbial fuel cell
MFC ; energy from an ocean cold sep[J]. Geobiobgy, 2006, 4 123-136.
MFC MFC [10] He 'Z, Shao .H, j'\ng(?ncnl L T.Vlncreased 'puwcr production h'om a
sediment microbial fuel cell with a rtating cathode[ J]. Biosens
Bioelectron, 2007, 22: 32523255.
[ 117 Min B, Cheng S, Logan B E. Electricity generation using membrane
[ 1] LiuH, Logan B E. Electricity generation using an air cathode single and salt bridge microbial fuel cells[ J]. Water Res, 2005, 39: 1675
chamber microbial fuel cell i the presence and absence of a proton 1686.
exchange menbrane[ J]| . Environ Sci Techrol, 2004, 38 4040-4046. [12] Chaudhun S K, Lovley D R. Eledricity generation by direct oxidation
[ 2] He Z,Minter S D, Angenent L. T. Eledricity generation from artificial of glicose in meditoress microbial fuel cells| J]. Nat Biotechnol,
wastevater using an upflw Microbial Fuel Cell[ J]. Environ Sci 2003, 21: 1229-1232.
Tednol, 2005,39: 5262 5267. [13] Liu H, Cheng S, Logan B E. Production of electricity fran acetate or
[ 3] Logan B E, ChengS, Watson V, & al. Graphite fiber brush anodes for butyrate using a single-chamber microbial fuel cell[ J]. Environ Sci
increased pow er production in aircathode microbial fuel cells[ J]. Technol, 2005, 39: 658 662.
Environ Sci Technol, 2007,41: 34+3346. [ 14] N N .
[ 4] , , “ ? [J]. ,2006,27(9): 1786 1790.



