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Strategies for improving the performance of electroactive biofilm
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Abstract: Bioelectrochemical system (BES) is a cutting-edge technology in which electroactive biofilm (EAB) is
the catalytic core. It plays important roles in green and clean energy development, sewage treatment, environmental
pollution remediation, biosensing, biological corrosion protection and high-value chemical biosynthesis, and has
become research hotspot and frontier in the field of environment and energy. However, the formation and growth of
EAB are usually accompanied by problems such as difficulty in biofilm formation, low efficiency of extracellular

electron transport, and inability to maintain long-term metabolic activity, all of which seriously restrict the practical
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applications of BES. Based on the four stages of EAB life cycle (attachment, aggregation, growth and maturation),

this review summarizes in detail strategies to promote the initial formation of EAB (attachment and aggregation),

methods to enhance the electron transfer efficiency between EAB and electrode in the growth stage of EAB, and

ways to maintain the metabolic activity of EAB in the mature stage, which will provide enlightenments for

optimizing the performance of EAB and help to promote the practical applications and sustainable development of

BES.

Key words: bioelectrochemical system; electroactive biofilm; extracellular electron transfer; electroactivity

enhancement; electroactive microorganism
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