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Comparison of anodic microbial communities in parallel-operated microbial fuel cells
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Abstract; The composition, abundance and diversity of anodic microbial communities in three parallel-operated
MFCs,which inoculated with activated sludge, were investigated by 16S rDNA based high-throughput sequencing.
The relationship between the microbial populations and MFC efficiency was evaluated. The efficiency of MFCs was
markedly different even if these MFCs were started up and operated under the same conditions. Two of them
(named after Mfc—1 and Mfc-3) arrived at the maximum voltage of 220 to 240 mV with power density of 1.85 to
2.33 W/m’. However, the maximum voltage of MFC Mfc—2 was relative low and kept at about 120 mV. Microbial
community composition and abundance were significantly different even if they were enriched by the same substrate.
Highly abundant bacteria, such as Anaeromusa , Dechloromonas, Geobacter, that are capable of producing electricity
were enriched in Mfc —1 and Mfc — 3. However, the genus Acinetobacter, a non-electrogen, existed at high
abundance in the Mfc-2. This study concluded that divergence of dominant anodic microbial groups in MFCs, due
to possible mismanagement and reactor design drawbacks, resulted in the difference of electricity-producing
efficiency. To improve the reliability of experimental results during investigating the MFC function and its
influencing factors, at least three parallel-operated MFCs were preferred.
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P Mfe-1 Mfe-2 Mfe-3
Acidobacteria Geothrix 0.10 0.19 0.04 033
Actinobacteria Gordonia 0 0.51 0.05 0.09
Mycobacterium 0.20 3.04 0.27  0.19
Propionicimonas 0 0.27 0.06  0.03

Amycolatopsis 0 0 249 0
Bacteroidetes Bacteroides 0 0.03 1.29  0.03
Prevotella 0 0.02 251 0.01
Sphingobacterium 0 0.03 2.68 0.03
Firmicutes Sporosarcina 0 0.01 0.17  0.03
Lactobacillus 0 0.03 1.66  0.10
Clostridium 0.20 1.06 209 0.14
Oscillospira 0 0.01 1.19  0.09
Ruminococcus 0 0 1.42  0.01
Anaeromusa 040 13.98 0.26 42.59
Nitrospirae Nitrospira 13.90 0 0 0
Alphaproteobacteria Bosea 0 0.24 0.07 0.01
Rhodoplanes 0.10 0.09 0.02 0.04
Azospirillum 0 0.30 0.04 0.20
Sphingomonas 0 0.10 0.04  0.02
Betaproteobacteria Thiobacillus 0.30 2.55 0.05 0.08
Dechloromonas 0.80 6.06 0.03 3.30
Zoogloea 0.70 5.05 0.34  0.39
Deltaproteobacteria  Desulfobulbus 0.10 3.34 0 0
Desulfovibrio 0 3.51 046  0.17
Geobacter 0.90 9.51 0.67 1.62
(l;ei)rs:(ljz::; Pseudoalteromonas 0 0.13 043  4.16
Escherichia 0 0.01 3.81 0.05
Halomonas 0.10 0.09 0.16  0.15
Acinetobacter 0.80 0.24 837 436
Psychrobacter 0 0.01 1.30 0
Pseudomonas 0.10 0.13 3.47 10.92
Dokdonella 0.50 0.44 047 0.24
Stenotrophomonas 0 0.46 .01  0.13
Spirochaetes Treponema 0.30 0.21 026 0.02
Thermi Deinococcus 0.10 1.53 0.16  0.09
Verrucomicrobia Akkermansia 0 0 1.06 0
Rubritalea 0 0.05 0.20 2.36
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