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Fig.1 Phylogenetic tree based on the 16S rDNA sequencing
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Fig.2 SEM images of carbon cloth, showing the surface of the polyaniline-modified electrode and unmodified electrode
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Fig.5 The EIS (electrochemical impedance spectroscopy) of the four MFCs using a Bio-Logic SP-300
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Tab.2 Three-factor Box-Behnken design and predicted responses of the dependent variables for output power density in MFC

1 2 3

A: (°C) B: (mol/L) C: NaCl(g/L) (mW/m?)

1 45.00 0.225 5.00 389.00

2 25.00 0.150 9.00 433.00
3 35.00 0.075 1.00 510.00
4 35.00 0.225 1.00 508.00
5 25.00 0.150 1.00 505.00
6 45.00 0.100 5.00 375.00
7 25.00 0.225 5.00 510.60

8 35.00 0.150 5.00 518.20
9 35.00 0.150 5.00 520.70
10 35.00 0.150 5.00 519.80
11 35.00 0.100 9.00 428.00
12 35.00 0.150 5.00 522.10
13 35.00 0.225 9.00 450.00
14 35.00 0.150 5.00 520.90
15 45.00 0.150 9.00 301.00
16 25.00 0.100 5.00 510.00
17 45.00 0.200 1.00 385.00

, “Prob>F” Adeq
0.0500 , 110.000 C.V. 0.56%
A B C( ) AB BC( ) A2 , 4
B2 CX( ) 0.1000 6
6.07 f 7 6 R

R 0.9916, R 0.9986,
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K3 DEXBEWAENN
Tab.3  Analysis of variance (ANOVA) of the quadratic model for power density

df F P (prob>F)
74642.55 9 8293.62 1243.10 <0.0001
A- 32334.24 1 32334.24 4846.47 <0.0001
B- 149.64 1 149.64 22.43 0.0021
C-NaCl 10952.00 1 10952.00 1641.56 <0.0001
AB 44.89 1 44.89 6.73 0.0357
AC 36.00 1 36.00 5.40 0.0532
BC 144.00 1 144.00 21.58 0.0024
A’ 21282.10 1 21282.10 3189.90 <0.0001
B’ 40.33 1 40.33 6.05 0.0435
c? 7874.23 1 7874.23 1180.24 <0.0001
46.70 7 6.67
38.29 3 12.76 6.07 0.0570
8.41 4 2.10
74689.25 16

R4 REEBEESH

Tab.4 Regression results of the quadratic model for power density

C.V.(%)
2.58 465.80 0.56 625.78
R R R? Adeq
0.9994 0.9986 0.9916 110.0000
550.00 35°C NaCl ,
500.00 - ’
3

o 450.00
I
i 3.1
~ 400.00F

350.00 R 16S rRNA API 20NE

s00.00f 7 L ! ! L ! , Shewanella sp. N3B_R,

300.00 350.00 400.00 450.00 500.00 550.00 -
BX(E s
] 517.5 mW/m”
Fig.6 Plot of the predicted vs. the actual obtained by the ’
Box-Behnken design ,
3D 7 8 9 7 > >
(Wei et al, 2007)
(2010)
40°C Shewanella sp. S2,
8 NaCl ’ 150 mV, 66.1 mA/m’
0.15 mol/L , NaCl , (2011) Shewanella marisflavi EP1

5 >

9 NaCl
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Fig.7 The 3D-response surface and 2D-contour plots of power density (mW/m?) between aniline and temperature
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Fig.8 The 3D-response surface and 2D-contour plots of power density (mW/m?) between NaCl and temperature
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Fig.9 The 3D response surface and 2D-contour plots of power density (mW/m?) between aniline and NaCl
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MFC )
3.2 , 2 (D)
(Myers, 2003), Design-Expert , MFC 2) ,
, Plackett-Burman MFC (Rabaey et al, 2005) (3)
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, S MFCs
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33 MFC
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’ 0.15 mol/L . MFC
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BBD ,
MEC BBD MFC
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> , , 2017.
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ISOLATION AND IDENTIFICATION OF FACULTATIVE ANAEROBIC MARINE
BACTERIUM SHEWANELLA SP. N3B_R AND ANALYSIS OF ITS ELECTRICAL
PERFORMANCE IN A TWO-COMPARTMENT MICROBIAL FUEL CELL

WANG Zai-Ming, WANG Jian-Xin, YUAN Wen-Feng, LI Peng
(School of Ocean Science and Technology, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract A strain was isolated from wastewater and sludge in mariculture ponds and identified using 16S rRNA gene
sequences and API 20NE biochemical analysis. The isolated strain was identified as Shewanella sp. N3B_R and was used
as a biocatalyst on an anode in a dual-chamber microbial fuel cell (MFC), and the electrochemical performance was
investigated. Electrochemical impedance spectroscopy (EIS) analysis revealed that modifying an anode with polyaniline
could reduce the charge transfer resistance in the MFC, resulting in 3 and 10 times higher output voltage and power density,
respectively, than the corresponding MFC with an unmodified carbon cloth electrode. Optimization was achieved using
Box-Behnken design of response surface method, from which the optimum conditions were: temperature of 35°C, 5 g/L of
aniline, and 0.2 mol/L of NaCl in concentration, under which the maximum yield of power density obtained was
522.1 mW/m’.

Key words facultative; microbial fuel cell (MFC); 16S rRNA; Box-Behnken; Shewanella sp.



