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Elucidation of electrical biocorrosion mechanism from the viewpoint of cellular
metabolism coupled with extracellular electron uptake
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Corrosion of iron pipelines in anaerobic environments, such as the seabed
and underground, causes significant economic losses of hundreds of billions of dollars per year,
particularly in industrialized countries with energy industries. Sulfate-reducing bacteria are known

to be the main cause of anaerobic iron corrosion, and the electrical interaction between bacterial
cells and iron surfaces has been extensively studied. However, there has been little research on the
reduction of electron acceptors, which is coupled with the electron withdrawal process.In this
study, we investigated how the co-presence of electron acceptors impacts the iron corrosion rate. We
found that the co-presence of sulfate with fumarate, DMSO, or nitrate significantly accelerates
iron corrosion and sulfate reduction. We applied our findings to develop a new corrosion bacteria
detection kit, which has been submitted for patent application.
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Direct extracellular electron transfer to an indium tin doped oxide electrode via heme redox
reactions in Desulfovibrio ferrophilus 1S5
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