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Research Progress of Electroactive Microbial Electrochemical Sensors in Nitrogen Pollutant
Detection
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Abstract: Nitrogen pollutants, including nitrite, nitrate, and ammonia nitrogen, are widely present in natural water
bodies and wastewater systems. Their accumulation can disrupt aquatic ecological balance and pose potential risks to
human health. Therefore, the development of detection technologies with high sensitivity, rapid response, and strong
selectivity is of great significance.In recent years, electroactive microorganisms (EAM) have been extensively applied
in environmental sensing due to their unique extracellular electron transfer capabilities in microbial electrochemical
systems. Microbial electrochemical sensors based on electroactive biofilms enable real-time detection of target
pollutants by coupling microbial metabolic processes with electrochemical signals, exhibiting advantages such as
simple operation, fast response, and sustainable performance.This review systematically summarizes the recent
advances in electroactive microbial electrochemical sensors for nitrogen pollutant detection. The working principles,
typical construction strategies, and applications in detecting nitrite and other nitrogen species are discussed in detail.
In addition, the sensing performance reported in recent studies is compared, and the current challenges as well as
future development directions are analyzed. This work provides a reference for the design and optimization of high-
performance microbial electrochemical sensors.
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