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Effect of micro electric field on cathode microbial diversity in
the process of phenol degradation in microbial fuel cell

ZHANG Rong, HOU Bin*, LIU Xiaoyu, HE Pan, ZHANG Chao, SUN Hongxin, LU Jing
School of Environmental and Safety Engineering, North University of China, Taiyuan 030051, Shanxi, China

Abstract: [Background] Phenol wastewater has attracted much attention as a kind of wastewater with
strong toxicity and refractory degradation. At present, microbial fuel cell (MFC) have been widely used
for the degradation of phenol wastewater. The power generation efficiency of MFC and the degradation
efficiency of phenol are closely related to the microbial community in the reactor. [Objective] In order
to improve the electricity generation effect of MFC and the degradability of harmful substances, it is
necessary to explore the degradation of phenol in MFC and the structure of microbial community.
[Methods] In open and closed circuit condition, high-performance liquid chromatography (HPLC) was
used to test the removal rate of phenol by MFC; 16S rRNA gene high-throughput sequencing technology
was used to analyze changes in the microbial community in the cathode compartment. [Results] The
results showed that compared with open circuit control, the removal effect of phenol in closed circuit
condition has been significantly improved. In addition, the species diversity of cathodic microorganisms
has increased. Although the overall species abundance has decreased, the abundance of some
electricity-producing and degrading bacteria has increased significantly, such as, Proteobacteria and
Actinobacteria at the phylum level and Gammaproteobacteria at the class level. [Conclusion] The
existence of the micro electric field promotes the growth of some functional microorganisms, which has

a positive impact on the degradation of phenol and the power generation of MFC.

Keywords: microbial fuel cell; phenol; micro electric field; HPLC; 16S rRNA gene high-throughput
sequencing technology; microbial diversity
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Figure 1 The change curve of the voltage
generated by the MFC during the gradient
acclimation.
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Figure 2 Comparison of phenol removal rate
between anode chamber and overall MFC in the
open and closed circuit condition.
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Figure 3 Rarefaction curve (A) and Venn diagram of OTU distribution (B) of cathode samples in the open

and closed circuit condition.
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i 28 T8 1] (Actinobacteria) , 1 FF % #1141
2 FhARAFTRIX 4 FRTTRE S LR iE 80%LL
o TEFFEESRAET , WA AR BE H e B AR K
XK A Proteobacteria . Deinococcus-Thermus .
Bacteroidetes Fl Actinobacteria, /i 4350
45%. 25%. 10%F1 9%, SFFEEFhiAaL, M
BT Proteobacteria Ml Actinobacteria 3
FEAY B3I T 9% 2%; Bacteroidetes [ &
PREFAAS s Deinococcus-Thermus W3- i 2 Ui,
L, MR T AL 12%.
Proteobacteria J&=— P HL Ak 7 1 1 4 TR
(electrochemically active bacteria, EAB), 7E4
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MFC (177 B e HL A (k7 200 g R i
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Table 1
circuit condition

Comparison of alpha diversity index statistics of cathodic microorganisms in the open and closed

Sample ACE index Chaol index Simpson index Shannon index Coverage (%)
Open circuit 420.854 3 474.3750 0.869 8 4.4012 99.98
Closed circuit 418.921 8 433.000 0 0.9214 5.1853 99.98
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Figure 4 Comparison of relative abundance of species at phylum level in the open and closed circuit

condition.
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Figure 5 Comparison of relative abundance of species at class level in the open and closed circuit
condition.
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Figure 6 Comparison of relative abundance of species at genus level in the open and closed circuit
condition.
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