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Effects of Microbial Fuel Cell Coupled Constructed Wetland with Different
Support Matrix and Cathode Areas on the Degradation of Azo Dye and

Electricity Production

LI Xue-xiao, CHENG Si-chao, FANG Zhou, LI Xian-ning "
(School of Energy and Environment, Southeast University, Nanjing 210096, China)

Abstract; In this study, microbial fuel cell coupled constructed wetland (CW-MFC) was constructed for azo dye reactive brilliant red
X-3B degradation and electricity production. The effects of support matrix and cathode areas on the degradation of X-3B and the
electricity production of CW-MFC were investigated in this work to improve the performance of CW-MFC. The highest decolorization
efficiency was 92. 70% and was obtained when the CW-MFC was constructed with support matrix S3 with particle size of 10 mm and
porosity of 30% . Small particle size increased the microbial biomass of the bottom layer of CW-MFC, which would promote the
decolorization of X-3B in the bottom layer. However, it may cause the lack of nutrition in electrode layer and the increase in resistance
of mass transfer, which would lead to the decline of electricity production. The decolorization efficiency and the power density of CW-
MFC increased concomitantly with the increase of cathode areas, and the CW-MFC got the highest decolorization efficiency of 99. 41%
when the cathode area was 594 cm’. The electricity production performance became stable when the cathode area continued to
increase, while the decolorization efficiency declined. This may be attributed to that more electrons were transferred to the cathode to
produce current instead of used in degradation of X-3B.

Key words : microbial fuel cell coupled constructed wetland; X-3B; decolorization; electricity production; support matrix; cathode
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Table 1 ~ Composition of synthetic wastewater in CW-MFC
% WE/mg-1" (|43 W%/ mg-1.7!
X-3B 300.0 NH, C1 133.7
Gk 210.0 Mg, S0, -7H, 0 25.0
NaH, PO, -2H,0 497.0 FeCl; -6H,0 1.0
Na, HPO, -12H, 0 275.0 MnSO, -H,0 28.0
NaHCO,4 313.0 CoCl, -6H,0 2.4
CaCl, 15.0 NaMoO, -2H,0 0.4
KCl1 130.0
L3 ilEIik

BT R A ERE T CW-MFC &% 454 X-3B
HISEIN | AFFT B4 AN 47
B4 IIFGE A [RDRL A 1 1 b 5L i % CW-MFC
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Table 2 Size and porosity of different support matrix

B350 Fife/mm LB/ %
KA TF(S1) 40 ~50 40
FETF(S2) 20 ~30 35
INATF(S3) 10 30
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Fig. 2 Decolorization rate of X-3B in CW-MFC with

different support matrix
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Table 3 Distribution of microbes in CW-MFC with

different support matrix

JEZ SR
BT vss YNTH % Vss NTAE
/g L7V x108/4~g7! /LY x108 /g 7!
s1 0. 068 0.870 0.012 0.229
S2 0.177 1. 465 0.013 0. 366
S3 0. 453 2.931 0. 345 1.236
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Fig. 4 Polarization and power density curves of CW-MFC

with different support matrix

KI5 k3 R Hb L BT A8 B Y CW-MFC RGN
FHA ARG DL, N a] DLE 38 M 3 X CW-MFC
R NBE A T R L S3 S BE BT CW-
MFC N BB i, A 1471.20 Q; L S2 K 3 B i
CW-MFC ¥z, } 738.88 Q; L S1 N HEFAY CW-
MFC & B, } 601.80 Q(P <0.01). BT =
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