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Exploration of p-type semiconductor chimneys at seafloor based on
microstructural analysis and thermoelectric characterization
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Submarine hydrothermal vents mix hot, reducin? hydrothermal fluids with
cold, oxidizing seawater to form chimneys composed of sulfates and sulfides. Sulfides are
semiconductors and have thermoelectric conversion performance, converting heat to electricity, but
no studies have investigated submarine sulfide chimneys. In this study, electrical conductivity and
thermal electromotive force were measured for chimneys collected from the lzu-Ogasawara region. As a

result, the initial stage of chimney formation is composed of sulfate and ZnS, which has low
electrical conductivity, and thermoelectric conversion does not function. As the chimney grows and
matures, PbS, CuFeS2, FeS2, etc., which exhibit high electrical conductivity and thermal
electromotive force, form around the distribution holes and release electrical energy to the
deep-sea floor environment.
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