Vol.30, No. 10

530 & 10 S s : 22
& B B Oct. 2009

ENVIRONMENTAL SCIENCE

L, 5 0 7 0 48 30 BRSO MIFC 7= B 45 1 T 5%

SRERPE, ERRSE, XUTTAL SRR, SRR

QPRI RL 2 5 LR R, M 510275; 2 3 RFIREERE 5 LR R, IR 5 v G il B 58 B e G s e =8,
b5 100084

FEE AN FZRBGA VAT MFC 187 sk B AN 5] 1R 52 0 , G I 7 gl PR} 2B MFC, LA IE 1R 200 4 W G k), DLk b 41
HL T 5244, XA HLTE MEC R B A DL B ™ RO PEREAT I 9 . &5 S 3 0, ABH 1 000 Q 454 TR, MIFC 119 8 K3 HH W S Bt 5
R AR L 1) BRI T ARG, 4 ML W LR AR BE A 500 mg/ L 7 28 W 9% BE 43501 241 500~ 250+ 100 mg/LIN, 1547 J& HH & ¥ 46 4, 49 ) ok
49.5. 25.7+ 25.2 h; RMFATN KB 48.54 36.2+ 15.2 W/m’ » T i LN 623 mV . MFC 1] S AH I B4 v 5% B At » 24h P AL
WE 25 5% 28 1810 95 9% » (L1 255 M V0 4 JE2 XoF ML e P B2 T 23 S I AN K 5 vt VA JEE ML BE A7 0 TR 4% PR X MIFC R Y T 280 00 7 L P e e 5
MK R 500 me/LE—MEIEfE 2 MFC IR, T8 B &= B4 MFC ) FH bk 15 1138 26 05 4 A TR & JORL IR, T DAYE S Bt
M 28 A7 1) ) ) e e R 1) #h o B

SRS IR T2 AL P LR 5 BAAAE T L R

PESES X382 XEIRIRTE: A XEHS:0250-3301(2009)10-3089-04

Power Generation from Pyridine and Glucose Using Microbial Fuel Cell
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Abstract: Different organics have different effects on the power generation of microbial fuel cell. A packing-type MFC was constructed to
investigate organic matter degradation and power generation. Experiments were conducted using an initial pyridine concentration of 500 mg/L
with different glucose concentrations (500, 250, and 100 mg/L) as the MFC fuel. Results showed that maximum voltages decreased with the
decrease of concentration of glucose and the maximum voltage was 623 mV. The cycle time were 49.5, 25.7, 25.2 h respectively.
Correspondingly, the maximal volumetric power densities were 48.5, 36.2, 15.2 W/m’ . Pyridine removal rate reached 95% within 24 h using
MFC> which was not affected by concentration of glucose. Power generation using glucose was not affected in the presence of high concentration
of pyridine. However; the phenomenon of electricity production was not obvious when using 500 mg/L pyridine as sole fuel. The results clearly
demonstrated the feasibility of using the MFC to generate electricity when using pyridine and glucose mixture as fuel and simultaneously
enhanced pyridine degradation.

Key words: microbial fuel cells (MFC); pyridine; biodegradation; power generation

MHEIE (g Hy N A& — Foft L 7R (R afl e 15 RO PR LUK, AT ORI (156 TR ] MFC A B 52 B R 7K

G, T SRR R K R K AR 2 K R, K
PR 5, Sy g e R KRN 138, B BRI Rk
TR SO SO E AR R IR A R
P e A B A 2 e T R WAL S A B
B AR TR N AR DLR ) MFC H2 A B fig e g I
(] HE BB 4R, 45 MFC 76 7 FEL T [R] B A B At ikt
W, ) Ay 5 MG I /K PR Ak B A 0 L RN T 2, 3
BAT BRI S Br N AN E.

MFC T 7E 5 i i 1 38 o 40 1 S8 A0 A B Bk
H T A A RER 5! T JLAE K, MFC [RIF9E &
Je ek R, B B g R B AN T . HETE
HRZ KT MFC FIH 2 o8 o b4, kK
A GRS L 22 J0 RS R i 20O 2 4 2004 4F

(3R IE 15 Huang 250 223 R MFC Ab 1 FF 7 4%
e Tk R A R R K R B BH B () H T R RN 2%
Me BRI B A 0 BN R H o, F AR
FHEE VRO 0 3 B WL A MIFC AR (1 4 26 SC
R D, A 0T LU D MFC (15— k)
I 25 1) 1) 23 B 6 im0k 90% » 3543 9.1 W/’ [F1 I %
WS Morris S50 SR B % MFC AL EE A7 i 2575 4t

Y ks B #3: 2008-11-24; 1837 B #A: 2009-02-11

EETE : H K ARRIEE LT H (50608070, 5077908005 |~ 444 M 5%
WREHSEMBEARESREEHFEESTE
(2006K0007) ;s FREIRE AL 5 5 G4 thl [ 5K | BR A SE 06 =5
LI 0 H (08KO2ESPCT)

EE B TR WEC1980 ~ ), 2o, WL RFFT AL, 09T 5 11 9 IR /K %
Ak, E-mail: zep80 @126 . com

* JEIMEER A, E-mail: liugl @mail . sysu. edu. en



3090 7N 53

B o 30 &

W, R ARG G IR 25 B FR Ak B 559 DL b AR
U Ik ) 8 XA = SEDRE IR MIRC, ) b s A ] 265 9 4
IR A BRI I E 7E MFC H 1% B 3 R MIFC 16977 L
PEREEAT T 20 H7.

1 #MR57E

1.1 MFC 2 E ik

K FH XU % BORE AL MFC, B AR = RS B =511 A
PRI M 27 em® (9 emx 2 emx 1.5 em), BHFH EH 78
A ERFREC16 ~ 20 HD, B A FLAR L AN 18 em® (9
emx 2 em), P A H] 5T 1~ A8 4 i ( Nafion 212, Dupont
Co.» USAIBBIT, T 7047 S8 J0RE i 91 BH A 2 A5 2014
¥4 8 mL. B R 50 mmol/ LA STAL B 4 L1 52
A, A e g E s 5 2 5 B BH I = Y (9B AT CUT70-20,
Toray Co. Japan) AH T F AT A4 ¢ [B] 5, 41 L BH
1000 Q. FHAR 3 A BH B 98 28 18 0 22 L g LR 20 by
AR AT BR 22 7] 5 BT1-200)7E 91 FH % A PR L 8 » il i
20 mL/min. MFC ¥ % tH 8 Fs i 04 R & &R 4
(DTCL-50, b 5t ¥ 22 28 7)) R A 3 F 4 B L, K
LI A BE 30 s —IX.
1.2 MFC AP Higtr

BRS040 iy K AR B g SRR R AR T
Ve LIE WL RBLIR S, HL 200 mLL T FH
BB I A N A S MFC J B 5 1R 32 Bl v e . Rs =
B WVE 1 000 me/ LA %58, JEALER 41 Bk 4.089 6
g/L. Na, HPO, , 2.544 ¢/L. NaH,PO,, 0.31 g/L. NH,Cl,

0.13 /L KCI Je it oe 2, i@ 47 2 wii BH B b 4 i
15 min N, PUX B TGRS AT DLAT 450 KA, & 0d
20 d ZJ5 MFC /8.2 JE 3, 5 e L R A3 € 75 600
mV LTI 29 24 9 b, A} 8 Sy bt i 14 2 4
(VR G I, AR S AR RS 2 200 mL. b 5 MEE E ¢
FE4 500 mg/LANAZ , 4] 25 #l < FE MK I 4 500+ 250
F1 100 mg/L. & HIFAE M e L we 5 45 8 A1 CcoD. X
2 R KV A, T (30,0 £ 0.1)°C . M
LR PR 2 50 mV IR, 58 460 L i
1.3 TRk

ME I 3 5K H] HPLC 73 #1 C Agilien1100, USAD
WAl A HRE 2 K = 80:20 (AR AR ELD, W 1.0
mL/min, ¥ FE 5 10 pL, (035 K54 TC-C18 K AH AT
(ODS; 250 mmx 4.6 mm, 5 pm), fE#L 25°C, W& 9%
KA 254 nm. 5 %G B 00 58 SR FH T R 4 IR LL £
P cop A bRHESHT T IERY

PERR E o S

2 U.t,
E = WVM (D
XA, U ko, WHZ) MFC S U, R A AMHLEHE, F
SRR 4,96 485 Comol ™' b 24 1 mol COD FT X}
N2 55T 4 e molemol ' ASH COD Z:BRik
fECgo L™, vV AT R FUAR AR (LD, MR 1 &
T 32 g*mol .

2 ER59H

2.1 LUKk IE 0 26 0 2 BTN MFC (1) 7 FLARR P

4 LL 500 mg/ L7 %6 5V 4 BROBHI , SR A5 1) 5 e
HH A 625 mVCE 1D, I 4T JAIHZ 8 20.2 h. %0
500 mg/LMERE J5 , MFC (1) i Hs d5e K AE 5 B — 73] %5 Bl
PRI (1) B oy i L F P #5600, 2008 623 mVs 77 LA
HISE3 0 49.5 by FEAR TmEeme AH LG ARSI 293 h.

700 500 mg L MR 500 meL ABE- 500 me MR 35001“ng 500mgL”
600 500 mg LY %5 250 mgL A 00 meL HEME Mowe | A
500 | ‘

>

7 400 |

= 300 p
200 :
100} §

0

L L I i L i I h L
0 25 50 75 100 125 150 175 200 225 250
i [E)/h
1 MFC HyF= 451t
Fig.1 Electricity production from MFC

FH Pl 2 BT DL, DAL i R 2 L TR I MFC 3%
SRIEAT 6 AN JEIEEZ) 201 h, AN RN BE 10 4541
HLLIEAT 2 T AN RE YR A 500 mg/Ls il
ZHE S RE W B 2 EE A3 A 11 12 S I, MFC
(1= ke WL 2 o . e LU S MFC AT A
M R 26 WA A T B R o vl I A T 2 AR
(9820, MFC 177 F P B AR 8 /0 38 BILAE S5 K % o
HEL S 28 3 BRI, 249 6 2 B B R 500 mg/ LIV, i K %

500 mg-L'MEBE+ 500 mgrL "MHtE + 500 mgL ikE+| 500 mgl!

100 (<500 mg'L # &5 5> 250 mg L A 00 mgL " i3

80
xX
o 60
-
% 40

20

i} L : L . 4
80 120 160 200 240
i ] /h

E 2 LIHZEEFIMEA RS BRER MFC BN A ERE
Fig.2 Removal rates of organics in the MFC using

glucose-pyridine mixed substrates



10 R AR A

LREE I 055 2B A RRHI) MFC 7™ HURS PERIF T

3091

U R 623 mVs 24 A B R 250 mg/LIN 5 Bk
By L R 538 mVs M A A BV FE O 100 me/LIN, 5
Kt f AN R 349 mV . MFC FR1IE AT & 391 bl 45 7 23
5 AR PR T L A5 ik 2 1 980 5 >4 7 25 B 5 ke e
WREZ EEA 1 1, 3s AT U3 49.5 h, % %
PS5 oA B 2 L kg 125N, IS AT AT 251
b SEH BT P FE 9 TR P9, 680 e A R TR G I AN 4 %)
MEC (17 L3 5% A . 76 A S 56 4 14 1, 24 BL 500
mg/LALBE/E MFC . — AR, MFC far ) H S AR A
B R T 70 mvV, P IR G AN

2.2 MFC /= H b P rpoo) it e | 6 25 8% LA &% coD 1)
S5 AES

L] 26 R e S VR A5 AR, MFC FH % =5
NHEIE A1 COD 119 B B IS 7] 1R A2 Ak DL P& 2, b g 1 i
ZPHE BRI 1 ARG 45 AR W, AEAN R IR
BLE ™ coD M) LB #IAH) 81.4% ~ 86.7% . N#K 1
ATLUE HY, 2Rk e R S O 500 mey/ L, i %6 B < IEEIE 22
EEA3 0l DA 1 131 2000 < SIN 5 55 4 2 A0 R ER) 93D
NEEIE B AT 22 7, MIFC JBCHE, 12 ho MIERE 1R 25 BR 26 A5
T3% ~ 80% . [A], ] L7 % B A< BE 0 b e 7 MFC

1 MFC * M OE R0 P A PR /g 1!
Table 1 Concentrations of glucose and pyridine in MFC/mg*L ™!

WL = 7 250 bt
i /h 1:1 2:1 5:1 5:0
Bt IE A LI e L AR L AR
0 500.0 500.0 500.0 100.0 500.0 250.0 500.0 —
3 355.6 83.4 380.0 23.1 380.3 37.6 361.8 —
6 160.5 49.7 230.1 0 240.4 10.4 329.8 —
9 125.4 0 147.3 164.0 0 249.9
12 98.2 0 131.6 — 121.2 — 232.1 —
24 2.0 — 6.5 — 21.9 — 26.6 —
36 0 — — — - — - —
B AASZ AN K 24 F 500 meg/ Lt ReE A 51— A k) 700 r—
o | & —=—500m
B, MEC X 4R ARG, JL P ANAAE = I &, 600 500 mg/LAAHE + 500 mg/LImE
. g NN . 500 |- 1
R I e B mT DUAG 2 R B A 24 h 2 A B it 2 > w00l
26.6 mg/L, ZBRFIE 94.7% , I fiff 18 A 5 AE FI A % £ S0l
BHILEL A E N 200 -
100
3 it ol

XTEE MFC BA 500 mg/L% 25 i A #88LF1 LA 500
mg/ ML BE + 500 mg/ L7 %4 B Ay AR} I 18 7 F 1 R
(K 3), AT LLE H, BL 500 mg/LIEHE + 500 mg/L7H %
Bl ORI MFC 1 PR 5 KB 5 PR — 3] 2 A )
IS 1) s vy L Hs 82 30 . VS bk W T S, MIFC B A2
FEAH 7R BRI AT P (249 0.9 b H B K 240 4H 45 (¥ 5%
K HL AR 3X R B NI E J5 %5 T MFC 1817 L%
ORGSR, 24 TEk W 61 26 B L A7 I 1S 00 R, MFC
R REAELE 2 PR, 1 R A= o] DA R gtk e, 1R
ANREr= L, J3 R E ) A BE B gL IE , (R 0] LAAE
B TR MHE I RV FEE T I S R 6 2 B R AT 7 H, 0 —
AT TR RAE 53 1 A ) 5 T BON B AR S A ) 1R 7
BEAT 34T

I 10 A AT DAL — IR 1 Ay A2 R e 5t 1) Tl A
WIARIE 2 hRE A S0 ) AN B Ak B K R 4y B
H 1) BCOOT X IE e 33E AT A 4 Ko il 15 S A 40 %

1
40

3 MIEFEEELERS 500 mg/LAEESR—
kA Y P R R 2%
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