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Abstract

Constructed wetland-microbial fuel cell system (CW-MFC) is a novel wastewater treatment tech-
nology which integrates microbial fuel cell (MFC) into constructed wetland (CW). Recently, the fo-
cus of CW-MFC studies gradually shifted from electricity production and organic matter degrada-
tion to the enhancement of nitrogen removal. In the entity model, the removal percentage of am-

monia nitrogen (NH} -N) in the open-circuit system was 57.6 + 1.45%, and in the closed-circuit

system was 67.6 * 4.74%. Combined with the experiment, we employed the Hydrus wetland mod-
ule, to establish the numerical simulation model concerning CW-MFC nitrogen removal processes.
This simulation included the water flow movement and biochemical reaction models which based
on the module of CW. Through the adjustment of model parameters to fit the nitrogen removal ef-
fect in the closed-circuit coupled system, the sensitive simulation results were obtained. From the
modeling results, it predicted that the uniformity of water flow could be improved by using
one-sided inlet and two-sides outlet mode, and the enrichment of microorganisms by properly in-
creasing the thickness of electrode would benefit the nitrogen removal. The combination of expe-
rimental data and numerical simulation methods could help predict the denitrification effect of
the complex coupled systems, and provide theoretical support and reference for the quantification
of system design, process optimization and scale expansion.
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Figure 1. The schematic diagram of CW-MFC plot
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Table 1. The internal partition of CW-MFC plot
#* 1 BERGWMEARIX

XI5 JRIEX B X rhR X B X

10~20 cm 40~45 cm
(BIH2: 10 cm) 20-40¢cm (BiH%: 45cm)

(DAY L= 0~10 cm

e BEIKEN 0om 4.

2.2. STHTIRBIHIESL

A Hydrus 2.05 #cff, K H] Richards J5 RE(F /KLl i ke, MR4E R G skbriImis . R RS
BB WHEE RS, BESEE. ARTPI . A% R I6ME, 58 CW-MFC #i& 24t
K SRR (WA 2)o ESEIEAL I, FIFTEEA B CWML J CW2D SR, RNZEKTS G skhn
WREE B RS HAE AT I, BV R NS R o PO ASEUME AN S 1 22 S R EAT S HOH B 2 E B
4f, SERAR S RGN RIS .

Table 2. The modeling description of CW-MFC plot
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IR ST IR, FERSEC K RRISERE b, AR in st AN 1 Pl . HRYE R80sL
BRIF7K 715 BE ], B 50 h OB, ST /K S PAPIRAS o W BRI AL IS EE 5 B (L 3).

Table 3. The time setting of hydraulic model
= 3. KAIEBAEIR E

S wEE
[EEBuR Water flow
[EEDNINEIS 50 h
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Continued
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Table 4. The operation table of hydraulic model
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Table 5. The operation table of hydraulic model
5. KNEREHER

TR wHE
RS Water flow and Solute transport
IR AT KA R (1.2.1)
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ERSH KK 0.0Lh
AR CWML i i 5 e

IKAFHZEH HL: 0.00625 h™
B 75 B I K E . 0.0417 h!
AR MR R%: 1 mg O/l
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Figure 2. The concentration of NH,-N along the CW-MFC plot
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Figure 3. The simulation of hydraulic conduction in the system
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Figure 4. The simulation concentration of NH;-N in the system
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Figure 5. The simulation of hydraulic conduction under different influent modes in the system

5. FRIEKA R T RGEKDEFBRUE

Bk, 1B 5(d) T AR sk A . (B T3 INEK A, 4 T BB N (KR 55 . 5 BB AR
AR, 5] 5(0) 5 BTG B ANRE K . T A, AR K — 4

3.32. RILARGNED

NH; -N 123 B 32 RO T 20 S LA R I AR A TS 30, XS R R B R W - HURFEAL B e A
A JZ R E IR A 25 2R, il 6 P . BEAUREHAE SR W] 30 em. 40 em £ B AL AR B> T 10
em {7 B AL EYIE R £, Bellucci 25 [22] PA & Liu 2523148 H, 7EAREIA S F AR 2 AT L& 5 NH] -N
PR A B BB . 0BRSS PR IR 45) . 15 om A2 FHARPTZERLE, BT RE YRRt
LI PRV FH R A T8 B N AR e AR . RIS, X — BRI, I RN ES BT 2h s
REEEMIER24], WEEMEDRERK. Ibsh, BIRE S A R 2 1 i S w B [25] -

0.9

0.6

0.3

N
10 15 20 30 40

KAE S (em)

Figure 6. The simulation of autotrophic bacteria in the system
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