55 30 &2 2 ) 7 iy #l 2%
ENVIRONMENTAL SCIENCE

Vol.30, No.2
Feb. 2009

7 3 K IR0 S B A0 A IR S 5

FEURY, R, R

(. AR R%E I TR R, KPR HE S =, b
ZREIRE, )M 5106500

FEE: DL ROKTE R A 7 i R o IR R AR LB AE g B i RIRE 5T, R = — IR AR ) B 5 2 RO AR B2 E A i ek ol
T IEAT R, SR FH 7 4 M 0 FH s R 7K 20 T 7 9258 7 F )y 36 R 2 T 2 CCODD ~ R EHEAT I 58, R 7 CoD- i & A LK
K= B R A AR BRI T AT A 5 AR B, 20 04 dC1 AN D IR B3z 47 (Il e A HLBE 291000 Q)5 17 d 4 R A i 31 3 K
(525.0 mV), Fa 58 W5 K HT H DR AT 0K 169.6 mW/m® » 1 B FEL b A . 1) R UL 26 B0 440.2 mA/m®, W B2 0 350 Q, TT i L T
619.5 mVs {ERRE B HE TR FH AR BAR RSB R 1.6% )31 NI IR coD L FRFiL T 51.6%, WA LRE
25.8% ARG F) FH R AR K T RAG U RE, [F) I WVA EAT T AL B, Dl HE B R AL A SR AL BT i A

KRR AL DDIR) F s TR =5 — VIR 7

PESES: X382 XEKFRIRED: A XEHS:0250-3301(2009102-0563-05

1008715 2. ] ARAEAEZHEL L LEEHT U R A AR A B B

Electricity Generation from Corn Steepwater Using Microbial Fuel Cell Technology
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Abstract: Corn steepwater containing 49 732.2 mg/L of chemical oxygen demand (COD) was used as fuel for a membrane electrode assembly
microbial fuel cell (MEA-MFC), which could generate electricity and treat the wastewater at the same time. During a batch experiment of 94
days with a fixed 1 000 Q external resistance, the maximum voltage output of 525.0 mV and power density of 169.6 mW/m’ were obtained after
17 days> corresponding to the current density, internal resistance and open voltage of 440.2 mA/m’*, 350 Q and 619.5 mV, respectively.
However; data showed that the coulombic efficiency was only 1.6% » suggesting very limited COD was utilized for electricity generation. At the
conclusion of the test; the removals of COD and ammonia-nitrogen were achieved 51.6% and 25.8 % » respectively . This study demonstrates that
corn steepwater can be used for power generation in MFC with simultaneous accomplishments of wastewater treatment, providing a novel
approach for the safe disposal and recycle of corn steepwater.
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Fig.1 Schematic diagram of the microbial fuel cell
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Fig.2  Voltage output during operating period of MFC

Jei H3 45 ORI T 46 5L 5T, kIR A R TR
2 b AR A, IR BT, XS 1
JAMIZ D ETE I AR IS, F RS AN
2GRS TR T AR W ) S T A U T R B
A KA B WY 2% 10T 14 40 T, 1% 45 SR 5 Bond 51 119 &5
WA, UL P R E ) I & R I AR, SEbr FRH
BRI AE YIRS B 1) el R, 2 RO = L Ak A )
PRIZE B AR W) ) B B T MFC 9 M e 2R R
HIE

FES 1 A, 2 MFC 16 L AR oAb T
e L A I, 2 AR FLBELCO ~ 1000 Q) ic 5% i
LR IR AR AL, 49 21— R 21 RS BRAE, 1 545 H )
HEE, A I Z ] 3 FroR, SR T % LR
9 619.5 mV. Zh L BT MFC 7= R 52, B &
A FE BELIE o, PRt R R TR, (E 3 KR R
TR, PRI A HE ) 28 U] 56 B K IR/, A7 A
.t 3 &, MR 350 Q I, i D) 2 %5 B
TR, IEE] 169.6 mW/m?® » U AR Y. F R iR % 5
M 440.2 mA/m’® . BHRRGREE HE AT 0, F vt A L ) 2R 0
KIS AIMBEL A5 - P B, #5321 MFC 78 A2 S H I P BELZY
M350 Q.

600 180
::9:9
o —e— T - 170
500 | {,/“’ 160
o
150 ©
400 |-
5 - 140 E
S 2
300 | - 130 &
B
4120 ®
200 | 1110
- 100
100 L L L L L L ! L
100 200 300 400 500 600 700 800 900 1000
B YL % i /m A -m 2

3 MFCRETHIRL ik

Fig.3  Polarization curve of MFC under steady state
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Table 1 Distribution of electron equivalents in the MFC at the end of the cycle
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