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Recovery of minor metals from seawater using Mn(ll) oxidation symbiotic microbes
system and bioreactor
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It has been known that biogenic manganese oxides have been shown to adsorb minor
metals. Therefore, if we produce bio-manganese oxides continuously, we should be able to capture minor
metals such as _nickel and cobalt from seawater. For this purpose, we tried to cultivate
manganese-oxidizing microbial community from a marine sediment sample in a bioreactor, called the
down-flow_hanging sponge (DHS) bioreactor. As a result, a complex microbial community that contains
autotrophic microorganisms and manganese oxidize microorganisms grew in the DHS bioreactor and production
of bio-manganese oxides were observed.
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Phase  days  Mn(mgl) NH3 (M) pH CH4 (%) HRT ART
1 0-71 6.5 363.3 7 2 45 225
2 72-196 6.5 36.3 7 2 4.5 225
3 197-210 6.5 36.3 7 2 45 115
4 211-231 6.5 36.3 7 4 45 115
5 232-258 6.5 36.3 7 4 45 115
6 259-370 6.5 36.3 7.5 4 45 115
7 371-559 1.5 36.3 7.5 4 45 115
8 560-587 1.5 0.0 7.5 4 45 115
9 588-746 1.5 36.3 7.5 4 45 115
10 746-present 2.9 36.3 7.5 4 45 115
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Phase  days  Mn(mgl) NH3 (uM) pH CH4 (%) HRT ART
1 0-77 6.5 363.3 7 4.5 8
2 78-161 6.5 363.3 7 4.5 8
3 162-168 6.5 363.3 7 2.3 4
4 169-258 6.5 181.6 7 23 4
5 259-370 6.5 181.6 7.5 2.3 4
6 371-532 1.5 181.6 7.5 2.3 4
7 533-636 1.5 181.6 7.5 4.5 4
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