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Abstract: By constructing a dual-chamber microbial fuel cell ( MFC), experiments were carried out using an initial glucose
concentration of 1 000 mg/L with different nitrobenzene ( NB) concentrations (0, 50, 150 and 250 mg/L) as the MFC’ s fuel. Results
showed that with an external resistance of 1 000 (), the initial glucose concentration of 1 000 mg/L and the initial NB concentrations of
0, 50, 150, 250 mg/L, the operation periods were 55.7, 51.6, 45.9 and 32.2 h, respectively, the maximum voltage outputs were
670, 597, 507, and 489 mV, the maximum volumetric power densities were 28. 57, 20. 42, 9.29, and 8. 47 W/m’, and the electric
charges were 65. 10, 43.50, 35.48, and 30.32 C. The MFC could use the NB and glucose mixtures as fuel and generated stable
electricity outputs. The degradation rates of NB in the MFC in all cases reached up to 100% and COD removals in the MFC were 87 % -
98% . However, the electricity generation was negligible when using 250 mg/L NB as the sole fuel. Denaturing gradient gel
electrophoresis (DGGE) profiles demonstrated that the presence of NB resulted in changes of the dominant bacterial species on the
electrodes.
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ERF BLHE 2 25 BT R MIFC 7™ FL P RE (9 52, S 06 4%
IR 26 A AE B A LB (270 ~ 1000 Q) 915 L F
MFC f 5 K8 tH FL TR AR 32 il 1R 6 B 5% 0 5 (L 24 S i
FHR 150 Q B, fiS R 4 0 i A ™ E M52 0 [ MFC 1)
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1.1 MFC 3 Bk

ARSI AE TR R OWU R MFC, B BH P = 2
[6] F 5% 7 22 # JIiE ( Nafion 212, Dupont Co. , USA) &
IF, B 43545 250 mL (5 €00/ AE Sy 99 BE AR A, B A%
VRN BE A Y 28 1E I AR (T BERE A BT AR A R A
], BT1-200) 7£ BF FH #% 2 A0 BF BH B 48 PN 10 34 90 3
Ui Ry 20 mL/min. MFC 2R T8 6 il B 4% , 487 A HL A%
Jei BB % 1A UK B 2 27,0 mL. A% R A 50
mmol/ LEF AL AE S B+ 32 44, FIAGE N, DL Al
TS, A e B o T 2k 5 4 AT BH R G B B
il BB AH S 422, O 3 42 A0 W B A 1000 Q i A4 A (el
. MFC J2 . #% P 15 78 15 35 (30°C £ 1°C) &1 F
BAT.
1.2 MFC WA ER 5217

BJREE M A S K AR BT A%/0 T
IS PR IR A5 IR A LIS W (1 TABUR G ) .
IR Be, BRI 175 mL & SR M 25 mL IR G575
Je b W AL, Hrh R SR Y S 1000 me/L
%W 4.089 6 g/L Na,HPO, 2. 544 g/L NaH,PO, .
0.31 g/L NH,C1.0. 13 g/L KCI, 12.5 mL/L#¥ & ¢
R 12,5 mL/ LY Ar %5 W, 48 17 Z 11 FHAR R GE 10
min N, DLk 3] JC %0 4% 4. MFC %2 € i 17 JL A JA 40
S FERREEE 5 NB ORI 2 B TR 5 VW, PR AR
4+ BUE R 200 mL. 1 3 2 0E ve EE 0R 471 000
mg/L, NB ¥ R ¥k #4050, 150, 250 mg/L. %}
T —FhAC L R G W AE BB, MFC 217 3 ~ 4
ASJE, 24 R R AR T 100 mVOF B 40 B L TR
7€ WISRAE DN 2 NB ) % 8% Al COD.
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RYNBEAEL ] ) R IF i it 2B, R E MR R

30 s — Y. FREAR AT 1 0 E Ak £ R T R
JEhgk " R T R P BT Q RS RR
CE 153773 W 3CHk [ 20 ].

NB f) ¥ & % | HPLC 4 #1 ( Agilien1100,
USA) A O K =7:3(IRFL) , Ji i 1.0
mL/min, #H7R 10 pL, @35 H K TC-C18 S AH A
(0ODS,250 mm x 4.6 mm, 5 um) ,FEE 25°C , K
WK Ry 242 nm. ) A AR A8 00 i SR FH BT VK B R LL £
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SR HIXF IR 22 B0 v Rl 4 7R 16S rDNA R[] V3
X & B A % & kw5l X V32 (5-
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CGCGCGGCGGGLCGGGGLGGGGGCACGGGGGGCCT
ACGGGAGGCAGCAG-3") ( Invitrogen Biotechnology
Co., Ltd) 7£ 25 L B9 J2 W & & #E47 PCR 9§ 1. 25
bl AR R A 2 pl #i4Rk,2.5 pl 10 x PCR
Buffer,2. 0 wL dNTP mixture,0.5 wL &FE[4,0. 13
wl Taq M, HoAx FH JC R 8 4K #b /2. PCR 3734 2 7
IR :94°C HUAZME S min; 335 10 NFE, 441G
F3% 94°C FAEE 30 5,61°CIR & 30 s (B PAHIR
KARPEFEAR 0.5°C) , F1 72°C FEAR 1 min; SR )5 5
25 NE, BEAE P AL 5 94°C T2 HE 30 5,55C IR
K 30 s, Fll 729C F L4 1 min.

S C. B. S. SCIENTIFIC DGGE-2001 ( Del
Mar, CA, USA) RGE, BERCHE 8% , B MR #E B
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HLUK S h, 58 55 5 R BE I 4T EB B 0, IR K& A
WL AL r A7 HE A A

PRI DGGE &% (¥ H 19 254 % T 20 pL TE
Wi T, 12 000 r/minZg .0 2 min, X J5 50°C /K i 30
min.  DLogb b & M, DL V31 (5-
CCTACGGGAGGCAGCAG-3') #1 V32 ( 5'-
ATTACGCGGCTGCTGG-3") 5| ¥ ¥ 47 PCR ¥ 1%,
Hey weyFE L. %t PCR =4 gE 470 1%, K i
P45 AL A8 & GenBank E0¥8 & , 5% F BLAST ¥ H #r
J7- 3 RS PR b it B 7 81 AT X A5 38 [ R
RIS I8
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Ay 50 R 1:20, 3:20, 5:20 f, MFC (77 e, il 28 WL 1%
1 JJis. MFC #2252 47 6 Al 4t 29 262.5 h, AN A
NB i B (9 25 00 R 3EZ2ia AT 2 A . mE 1 i LUE
th, NB Fi 4 B 2 5L B A MFC g 2z 47, H Bl &
NB ¥ B B3 m , MEC /) 7= L M BE R B, R e K
i R R A R /N S AT R BT A 4 . 2 NB ) B vk
R 50 mg/LE}, MFC & K% H B JE N 597 mV, &
I 51.6 h; 24 NB #) 4Rk Z R 150 mg/Lif,

MFC #% K L TR R 507 mV iz 17 E R 45.9 h;
24 NB ) 4 e By 250 mg/ LI, MFC i K i A R
g 489 mV ,iE 4T JE A A 32. 2 h; SR L 1000 mg/ LA
A0 Sk P — PR ORI, MFC (4 B K 5 HL R R 670
mV, Zf7 A2 K 55.7 h. XAl R T NB & A
558 W FL - S DAL Y 6 R AT B 2, 7R IR |45 F T NB
RIS R SR AR 5 H R S G A ) R A 2R
FEA BT, AT R M MFC B 5 ) H R 76 AR S0 3
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Fig. 1 Continuous electricity generation of the MFCs using NB-glucose mixtures as fuel
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Fig.2 Power density and polarization curves of the MFCs using NB-glucose mixtures as fuel
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100% . N3 1 W1 LLA Y, 24 i 45 H 9 JE J 1.000
mg/L,NB %] ff ¢ & 7% 4 3 K if, NB 7 MFC JH
2 A WA 22 5, NB 5% 4 [ ik ) [0) B 25 HE 0 46
e L B HE ORI AR O 3G 1L 13 s Hh /e NB ORI A 4
B TR i LE 9 1% B0 R, COD 1 25 Bk 3 0T LAk £

87% ~98% . 1E A 5L 86 4 144 T, NB ¥ 25 Bk %8 R 1
F A% G5 1 DR S Atk , Majumder 25 2% 52 16 3 ) 76 R
A RN 4 NB (1) £ B %5k 5] 80% ~90% ,COD
1) 2%k 5 60% ~96% . A< HFFE h NB £ MFC
1) o 20 I e AR R B b I R AR O A, R
7 W 2 R SR e R A L I NB R 4R
W f T RE

&1 MFC sFHEHEM NB QEBHR/mg - L7
Table 1 Concentrations of NB and glucose in the MFCs/mg + L~
i % 4 NB
15} 8]/ h 1 000: 50 1 000: 150 1.000: 250
2 NB Ekki NB i NB
0.0 1000. 00 50. 00 1 000. 00 150. 00 1 .000. 00 250. 00
0.5 588. 28 14.99 741.50 87.26 480.97 145.41
1.0 203. 15 3.34 229.98 30.90 105. 38 53.09
2.0 21.53 0.53 10. 13 6.70 0.72 11. 66
3.0 0. 30 0.07 0. 00 1.10 0. 00 2.06
6.0 0.00 0.00 — 0.09 — 0.18
12.0 — — — 0. 00 — 0.01
24.0 — — — — — 0. 00
3 i WL T AN 2 I R A Y 170R 5C .50 mg/T NB A9 A A sl
e S p . o
flf MFC 9 Ha, far £ K & 80 /D, T 5 U0 /0 i B8 AH X ¢
3.1 NB & MPC = bE 0 69 35K 53 b /N 355 NB (b R 7T 4 - DNB 1905 25 P 0

DI AT NB i A 5k, MFC 19 7= fa MR
% NB W in ik BE Ry s AR . NI 1 /T LU ), Bl
NB ¥ B2 (38 i, MFC (1) f2 K i b HL R 32 46 BRI, 32
A7 RS 7 A 02 46 2. >4 NB ) 45 W B2 0, 50, 150
F1 250 mg/L Bf, MFC {9 B8 fif & 4> 3k 65. 10,
43.50, 35.48 f130.32 C;HEACHCESL N 2.70% .
1.48% . 1.24% F1 1.00% . 523 45 S 2 W] NB {9 17
WD T MFC 3RS Pri &2 (A= B &5 NB

ISIA
, 5

MFC FH B 2 rb ™ L il A= ) B9 36 1R, 20 MFC 7™ 1
35 HL Al [ A A HLA B9 MFC 72 A 1 g i 3
F— 2 @ FE R & & T, NB & 2k 38 4y if i &
1 IR TR W R R A A R R I L e 1
12 F HL R B HL T, TR I MEC S PRAR A Y i 5
Q7 mE NB kRS OL T, WUE ¥ R 3 #E 7T
B R, 4 7™ B I ). A BIE 58 MIFC 19 1% & RCR 85
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Fig.3  Removal rates of NB and COD of the MFCs using NB-glucose mixtures as fuel
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Fig.4 PCR-DGGE analysis of 16S rDNA extracted from the electrodes of the MFCs with different substrates
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