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Development of novel nature-technology for biological wastewater treatment to
remove metals and persistent substances
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Novel wastewater treatment technologies were developed using nature

technology, in which nature phenomenon is simulated in reactor, making a breakthrough for biological
technology. Manganese nodule containing many minor metals is attractive as seabed resource. The
manganese nodule is bio-Mn oxides produced by microbes, and has a distinctive potential to adsorb
many kinds of metal because of the layer structure, where metals are adsorbed on the gap between the
layers. If biological Mn oxidation occurring on seabed can be simulated in reactor, the treatment
of metal-containing wastewaters should be possible. In this study, the enrichment method of
manganese oxidizing bacteria was established. We have proposed a new treatment technology for
removal and recovery of metals from wastewaters, and evaluated the performance of treatment system.
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