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Establishment of methods for the measurement and analysis of electrochemical
properties in organic matter of benthic sediment, and the utilization of benthic
sediment as fuel
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A mechanism has been developed to facilitate the conversion of immense
energy stored in benthic sediments into electricity using by-products such as steel slag. In the
study of rapid conversion of benthic sediment energy to electricity via SMFCs, a method to measure
the electrochemical properties was established, and semiconductor properties were confirmed in the
organic matter of the benthic sediment. The conductivity properties of the organic matter in the
bottom sediment were verified by measuring the formation of electric fields and the variation in
potential distribution caused by electron transfer in the benthic sediment layer mixed with metal
ions, soil particles, and other inorganic matter. The limited electron recovery range, which is a
weakness of SMFCs using diffused sludge, was significantly expanded by utilizing steel slag as an
auxiliary fuel. Consequently, this SMFC achieved the ability to generate the world’ s highest level
of electrical energy.
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