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Ammonia anaerobic oxidation driven by electrodes in a modified

iron anode microbial electrolysis cells
SHI Yawen , XIONG Changxun, QIN Yongli, JIANG Yongrong, XIE Jinbang, MO Shanshan, QIU Libiao
(College of Life and Environmental Sciences , Guilin University of Electronic Technology , Guilin 541004 , China )

Abstract: In the absence of NO,™ or partial nitrification, anaerobic ammonia oxidizing bacteria(AnAOB) can oxi-
dize NH,'-N by using the anodes of microbial electrolytic cells(MECs) as electron acceptors. The electrodes depen-
dent anaerobic ammonium oxidation (E~Anammox) can effectively solve the problem of unstable supply of NO,
which is electron acceptor in conventional anaerobic ammonium oxidation (Anammox). However, the commonly
used iron anode in the MECs system is prone to corrosion slabbing, which leads to the decrease of electrode conduc-
tivity and electron utilization. To solve the corrosion problem of iron anode, the modified iron anode was prepared by
coating the common iron anode. The modified iron anode and the common iron anode were loaded with the MECs in
the Anammox reaction system. The changes of ammonia oxidation, system impedance value, and microbial commu-
nity structure during the energized operation were investigated. The results showed that the effect of modified iron
anode-MECs reactor (R2) on ammonia oxidation was stronger than that of the common iron anode-MECs reactor
(R1),and the NH,"-N removal rates of R1 and R2 at the end of the experiment(70 d) were 35.57 mg/(L+d)and
76.72 mg/(L-d) , respectively. The impedance value of R1 increased from less than R2 in the early stage to more
than R2 in the late stage. Furthermore, the relative abundance of AnAOB in R2 was higher than that in R1, and the
relative abundance of iron-reducing bacteria in R1 was significantly higher than that in R2. Thus, it can be seen that
the coating modification of iron anode could slow down its corrosion and play as an electron acceptor to achieve an-
aerobic oxidation of ammonia in the absence of NO,™ supply.
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Fig. 2 Tafel curves of modified iron anode and
ordinary iron anode
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Table 1  Tafel parameters of modified iron anode
and ordinary iron anode
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Fig. 4 AC impedance diagram of reaction systems
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Fig. 6 Abundance of samples at genus level
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