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Abstract: In order to research the simultaneous carbon and nitrogen removal process of fecal sew-
age by coupling microbial electrochemical system, start-up of anaerobic baffled reactor (ABR) , microbi-
al fuel cell (MFC) and microbial electrolysis cell (MEC) , as well as the simultaneous denitrification and
decarbonization of the coupled reactor (AMM) were investigated. The results showed that ABR could be
started up quickly with a mode of increasing COD intermittently, the removal rate could reach to 81.2% ,
the maximum removal rate of ammonia nitrogen could reach to 50.0% . For double-chamber MFC start-up
process, addition of oxygen to the cathode could greatly increase the output voltage, the removal rate of
COD and ammonia nitrogen could reach to 90.0% and 95.6% under the aeration rate of 500 mL/min.
MEC was started up at the voltage of 0.1 V, 0.3 V, 0.5 V and 0.7 V. When the applied voltage was
0.5 V, the removal rate of COD was 86.4% , and the increase of voltage could affect the removal effi-
ciency of COD. With the increase of the applied voltage, the removal rate of ammonia nitrogen would in-

crease, especially at 0.7 V, the removal rate could be maintained at 65.0% . For the coupled AMM, its
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efficiency was better than the three independent systems, the concentration of effluent COD and ammonia

nitrogen could be maintained below 50 mg/L and 28 mg/L, respectively.
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Fig. 1 Diagram of coupled AMM device
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Fig.2 Changes of COD and ammonia nitrogen in ABR with
time under different organic loading
2.2 MFC BEhd R TREERTEYERL
MFC J& i e e B DX R AT B, iU
52 0,500 1 500 mL/min, BT, RE
7 AR R A B DN s R R R S 3 500 mL/min
IR i R S ] AR EAE 200 ~250 mV ;2B A E]

1 500 mL/min B}, %y i HL R REAC Heis 21 400 mV, X
VLI MFC FI8% ) 78 A AR KRR ok T
FER AR, FEA R 2 SR 2, WA I Sy #4775 8
PR 0 sty o AE = RS X COD
M R L BRZ 53518 70. 3% ,90. 0% F197.9% , H.
BRI, COD [y B i #4 e W] b, 7E Mg < il
1 500 mL/min [}, 245 4 KB} COD KA % %2 100
mg/L LR (I 3) . [RIEF A 2L & BUAE = Fh i < i
AR, X A BRI 5T5 56. 3% \95. 6% F
99.0% . MR = 2 AU 5 BRASCR AR 7 I W, g
A KT 500 mL/min [, 7K 24 B0 B AR AT D) 4k
FFES mg/L IR . XM THEA & FAAAERNN
BT AT DR Ry o S2 (AR s B 67T, g
R R 2B o

& COD (KIS ARGRER)
B COD(500 mL/min) = /fkfﬁ(SOO ml/min)
B COD(1 500 mL/min) 2% (1 500 mL/min)

2000 {140
1600 1120
L 1100 7,
\té/nIZOO 180 Eﬁ
S 800 160 =
) {40 ®

400 120

B3 BRSEX MFC Zpk COD FIEAAIRNT
Fig.3  Effects of different aeration rate on COD and ammonia

nitrogen removal in MFC
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Fig.4  Effect of voltage intensity on COD and ammonia

nitrogen removal
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Fig.5 Removal efficiency of ammonia nitrogen in coupled

AMM reactor
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