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The latest trend of exploration and development of seafloor mineral resources
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Abstract

Mineral resources are one of the most important materials that support the development of human society. Recently,
in Japan, stable supply of rare metals to high-tech industries is critical for economic growth. During the last decade, the
results of many researches conducted on deep seafloor within the Japanese Exclusive Economic Zone (EEZ) showed that
there are abundant seafloor mineral resources containing base, precious, and rare metals. This paper presents recent
progress of exploration and development of the four seafloor mineral resources (seafloor massive sulfide, Co-rich

ferromanganese crust, manganese nodule, and REY-rich mud) in the Japanese EEZ.

Key Words: seafloor mineral resources, rare metals, exploration, mining, Japanese EEZ

—| Seafloor massive sulfide I

Co-rich ferromanganese crust

REY-rich mud

Fig.1 Schematic illustration showing the occurrence of the seafloor mineral resources.
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: Exclusive Economic Zone
....: Continental Shelf

Fig.2 Map showing the locations of seafloor massive
sulfides along the Nansei islands and Izu-Bonin
islands.
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Fig.3 Map showing the locations of Pacific Prime Crust
Zone (PCZ), Clarion-Clipperton Zone (CCZ), and the
areas of deposition of REY-rich mud (REY)*»®. Thick
line represents reconstructed path of Minamitorishima
Island since >100 Ma®
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Bio-electrochemical and mathematical analyses of a thermophilic biocathode catalyzing
electromethanogenesis
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Abstract

Electromethanogenesis is a bio-electrochemical system, in which a microbially-catalyzed cathode
(biocathode) mediates COz reduction into methane by using electrical energy. As the current-capture efficiency
is as high as 96%, electromethanogenesis is an attractive option for energy conversion, as it results in storage
of electrical energy in a stable form, methane. The major bottleneck of electromethanogenesis is its relatively
low methane production rate, which restricts most of its commercial application. To better understand the
reaction mechanism and improve the performance, a high-performance electromethanogenesis system was
constructed by using thermophilic microorganisms. Our analyses revealed critical role of surface microbes at
the biocathode.

Key Words: Electromethanogenesis, bio-electrochemical systems, energy conversion, CO2
utilization, biocathode
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Fig.1 Schematic representation of an electromethano-

genesis reactor.
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Fig.2 SEM images of (A)Rod and (B)Coccus on the
biocathode surface.
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Fig.3 Internal resistances of EM reactors (EM102, 103,
106, 302, 303, 304) and a non-inoculated control
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