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Electricity Generation by the Microbial Fuel Cells Using Carbon Nanotube as the

Anode
LIANG Peng'» FAN Ming-zhi'; CAO Xiao-xin',» HUANG Xia', PENG Yin-ming', WANG Shuo’> GONG Qian-ming’ ,
LIANG Ji?

(1. Environmental Simulation and Pollution Control State Key Joint Laboratory, Department of Environmental Science and Engineering,
Tsinghua University, Beijing 100084, China; 2.Key Laboratory for Advanced Materials Processing Technology of Ministry of Education,
Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The characteristic of anode plays an important role in the performance of the microbial fuel cell (MFC). Thus, carbon nanotube
(CND, flexible graphite (FG) and activated carbon ( AC) were used as anode material in this study, and the performances of three MFCs ( CN-
MFC, FG-MFC and AC-MFC) were studied. The results show that CN is a kind of suitable material to be used as anode in the MFC. The
maximal power densities of CN-MFC, FG-MFC and AC-MFC are 402,354 and 274 mW/m’ » respectively. The CN-MFC shows a higher power
density and coulombic efficiency compared with FG-MFC and AC-MFC. The CN-anode can reduce the internal resistance obviously. The
internal resistances of CN-MFC, AC-MFC and FG-MFC are 263, 301 and 381 ), respectively. The protein contents on the CN-anode, AC-
anode and FG-anode are 149, 132 and 92 pg/em’ after stable operation, and there is a positive relation between the protein content and
internal resistance. The conductivity of the three types of MFCs from high to low was FG-MFC, CN-MFC and AC-MFC, which was accordant
with the ohmic resistance. The stable times of CN-MFC, FG-MFC and AC-MFC, which were needed to measure the internal resistances, were
1800, 1200 and 300 s respectively.

Key words: microbial fuel cell(MFC); internal resistance; carbon nanotube
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Table 1  Proteins and the internal resistances in the three type of MFCs
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