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Abstract: A new biocompatible, porous, high conductive and low-cost electrode, carbonized waste cotton textiles
(CCTs) was developed as anode electrode materials for membraneless microbial fuel cells (MFCs). The CCTs are
characterized by using Field emission scanning electron microscopy (FESEM), X-ray diffraction (XRD), Raman
spectroscopy, Fourier transform infrared spectrum (FTIR), X-ray photoelectron spectroscopy (XPS) and Brunauer-
Emmett-Teller (BET) method. The results show that the CCT-1000 electrode provides a low electrical resistivity
(7.56 ©-sq ') and a large surface area (209.64 m>-g ") for bacterial growth, hence greatly increasing the loading
amount of bacterial cells and facilitating the extracellar electron transfer (EET). The MFC using the CCT-1000
anode delivers a power output of 738+20 mW-m >, which is 43% higher than that of commercial carbon felt anode
with the same configuration and non-catalyst modification. Moreover, making full use of the cheap electrode and

membraneless configuration can greatly reduce cost of MFCs.
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Fig.1 SEM images of CT (a, b, ¢), CCT-800 (d, e, f), CCT-900 (g,
h, i), CCT-1000 (j, k, 1) at various magnifications
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Fig.4 Fourier transform infrared spectroscopy spectra of CCTs and CT
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Tab.1 Surface chemical composition of resulted materials

%

Ff i C 0o Ca Si S

CT 49.18 50.57 008 006  0.11
CCT-800 90.38 7.96 108 042 016
CCT-900 92.59 6.10 0.63 023 046
CCT-1000 92.39 6.56 073 021  0.12
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Fig.5 X-ray photoelectron spectroscopy (XPS) survey
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Tab.2 The electrical resistivity of different temperature

processing of CCTs
FE HBAER/(Q-sq ")
CCT-800 59.73
CCT-900 24.84
CCT-1000 7.56
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Fig.10 Nitrogen adsorption-desorption isotherms and the corresponding pore-size
distribution curve of the prepared CCT-1000 sample
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Fig.13 SEM images of the electroactive biofilm grown on the
CCT-1000 anode after 2 months of operation
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Fig.14 Schematic and electron-transfer mechanism of CCT-1000
electrode
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