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Fig.2 Raman spectrum(a), UV-vis spectrum(b) and FTIR spectrum(c) of native E.coli cell,PDA and E.coli cell@PDA, respectively;Confocal laser
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Construction and oxygen reduction performance of polydopamine
functionalized Escherichia coli bioelectrocatalyst

Bai Zhengyu, Xing Baofeng, Niu Yangdi
(School of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: The extracellular electron transport (EET) ability is a key factor affecting the catalytic activity of microbial
electrocatalysts. However, the slow bio-abiotic interface EET efficiency severely limits the bioelectrocatalytic performance of
cathodic oxygen reduction(ORR)in microbial fuel cells(MFCs). In this paper, by in-situ coating conjugated conductive polydo-
pamine(PDA) functional coating on the surface of single Escherichia coli (E. coil) cells, the interfacial conductivity and adhe-
sion of microbial cells were effectively improved without affecting their biological activity. Compared with the native E. coil ,
the PDA-modified E. coil was used as the bioelectrocatalytic catalyst for ORR. the EET efficiency was significantly improved.
and the electrocatalytic activity of ORR was greater. The oxygen reduction current density reached 2.62 mA * cm . In addi-
tion, the maximum output power density of the MFC composed of E. coil modified with PDA as the bio-cathode is 95.3 pW * cm™?,
which is 1.14 times higher than that of the native E. coil. The results show that the conjugate conductive polymer PDA has
amino, phenolic and other hydrophilic groups, which can improve the hydrophilicity of the substrate, and also quinone group
can accelerate the electron transfer in the process of extracellular respiration, using its modification of bacteria can give bacteria
more additional functions, such as conductivity and adhesion, and then effectively improve their electrocatalytic performance. It
provides a promising strategy for preparing bioelectrocatalytic materials with high activity and improving the electrical perform-
ance of MFC,

Keywords : bioelectric catalyst; extracellular electron transport; oxygen reduction reaction; functional coating; microbial

fuel cell
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