
 
 

 

  
  

  

 
 

Enrichment of high concentrated manganese oxidizing bacteria based on physiology 
and ecology in open system) 
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MnOB Mn Bio-MnOx

MnOB

1

2 MnOB Mn(II) Mn(II)

Bio-MnOx

3 Mn(II)

DHS Down-flow Hanging Sponge MnOB

0.5 kg m-3 d-1 Mn(II)

UAP utilization-associated product BAP

biomass-associated product Hyphomicrobiacea MnOB

Co Ni

Co / Mn Ni/ Mn 53 19%



4 MnO2 DHS

MnO2 MnOB

Mn(II)

0.35 kg m-3 d-1 Pseudomonas putida

Comamonadaceae MnOB

5 Mn Fe MnOB

MnOB Bio-MnOx

MnOB MnOB Mn

6 MnOB Mn (II) P. resinovorans 

MO-1 Mn (II) Mn

MO-1 DHS

Bio-MnOx

7 EMS P .resinovorans Mn(II)

Mn(II)

Mn(II) Mn(II)

8 MnOB
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