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Fig.1 Schematic diagram for the electron transfer in MFC.
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Fig.2 Schematic diagram of polarization curve.
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Fig.3 Power production procedure in MFC.
B3 MFCrhigi

MFC = s 8 X 3] 6 MY (B 3): (1) EY
LR T I R A5 (2) PR YR BARRE
MIEMRSRE: (3) RTFELRFRBRIENRESR: (9
BT A B B TR AR (5) EREMRBRREN
BFERRN; (6) HFZAERRBFHIRESR. FrlP
W MFC M BRFIEER 6 1 (1) KUK FEEEER
(V1); (2) PR ERNIEEVL): (3) BTHREE
HMEENVI): @) BEFHREEREERVY; (5) Biks
12 RNEEVS): (6) HFZERNRELRERVE).
HTRREEEERLERTFRREARERERNE,
FRF R RB AR IRERS) A BT L RS,
YRR B MR RN TR AN RRAERERS AT
BRI RS, STEERY BAH; PR AE
REGER EEZWAENFRMBENIRE]: BHARBEE
R 2R 5% AR T AR AT PR 4

3 MFC#AR

AW TR R R B T30, R T Xk
YR IR A R AR AR PR AR = B Ak 2 RO
(A B 1B 5 BR AR S B AN 2 PR BRUR B FH AR () s i %
BHLERS R Ak, & ih R LR RS LT
AAFEE (Bl NADH 5 NAD+) . phsh, BEMSET
B ARGREERARIT AR, RREEET~HE
M7= PRI, HREREEAERRE. 8
SREWNTE 4 fiz, H M, M, 55RSERA
R EE R AFE TR .



2014, 31(11)

KER, & BUEYRB b SR BRR M R ERER 1289

RG(I
&
CH,0#H,0 mediator

anodophilic °

$ H | B

co, g g
C2H402
CH,+CO,

2

Fig4 Conceptual model of MFC.
4 MFC#E&EE

3.1 PRIREYH o
M FH YRR B FE SR B MFC, MAYRR
B FEMAR, YRR E N T AR:

Ocha, 4 = Yeusdm*m? @
t=—-pux —K, x +aDx 3
dt ﬂe e d.e™e (] ( )
., _ _ ¥ L
T @
1+ tanh|K +x —-X

3.2 MBAMEES

ML N EE SR 2 MEERR, BRE
BAREEN NN EEENER, YRPEN TR
7R:

MTomI = Mred +Mox (6)
M . _ v Iy
RS 7

33 FHh¥AHE

FFEBEERNE, EAEKEEZEDIRENELTE
RABRERIRE, TR RERE, HEKERER
ZREDIRERIBRE . Wi, SHYREYEERYNEER
5N EMARKEERIE. #HREEES %

Fldi T AR
4 M,

%=MW‘KM+AKM;&¢
A
Him = Hrmaxm g am+4
A M,
e g A Ko+ M,
A

In = qmax,mm

34 BUEFE
MFC e s AT 38 i B AR H o7 R B8 90 (R R o BR O 2K
EURKRURRER KT E K. NEKRERTIHE
H MFC BRFERIR K (Moone = IR )» BT
HIRIEA W T Frs:
Evurput = IWCRext = Elhermo - IWCRim 7. Nt

R M) BT (M
mF \ M, | mF \M,

n. = 2RT o _1( I 1 ]

mF 24, i,
o _RT (M) 28T oo L
o o mF My, mF 24,4, ) M,
e (R., +Ry) e+M,,
EOCP — R£ ln(Mhlal ]
7 - m M ., M .,
e R +Ry) e+ M,

4 4he st MPC MBI B

WA PEEREFIREN 10 mg/L, Z5MEBEM 0
Bz 10 kQ, HHBER. BEMIIE/TI L
K 5~E 7 fisR. MFC BRI LR E 8 Fin.

. L :
0 2000 4000 6000 8000 10000
R./Q

Fig.5 External electrical resistances-current curve.
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Fig.7 External electrical resistances-power curve.

M7 SheapA—ThEE R



1290 #HENRBLRLE 2014, 31(11)

0.05

0.04

0.03

P /mW

0.02

0.01

0 1 1 1 1 L 1
005 010 015 020 025 030 035 040
I /mA

Fig.8 Current-current curve.
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Fig.9 Setpoint of acetate concentration in the inflow.
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Fig.10 Variation curve of acetate concentration in the effluent.
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Fig.11 Output current variation curve of MFC.
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Fig.14 Comparison curve of acetate concentration in the effluent for
different A,.
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Fig.17 Power curve for different A, at start stage.
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Analysis of main factors of the effects microbial fuel cell on performances of
electricity production and performance test

An Aimin', Zhang Aihua', Zhang Haochen', Wang Jing', Zhi Yong? and Qian Weijiang?

(1. College of Electrical and Information Engineering, Lanzhou University of Technology, Lanzhou 730050, Gansu Province, China)
(2. Institute of Electrical and Information Engineering, Lanzhou University of Technology, Lanzhou 730050, Gansu Province,

China)

Abstract: Microbial fuel cell (MFC) Simulink model was built in the environment of MATLAB based on the mechanism model of the MFC
in this work, the main factors effecting the performance of MFC organic load (concentration of acetate inflow in charge) and load (resistance)
are analyzed in detail, the effects of concentration and acetate inflow in charge the load on the MFC output voltage, current and power are
tested and analyzed, simulated on MFC, and, when the external resistance and resistance is equal, MFC can produce maximum power.

Keywords: microbial fuel cell; organic load; charge load; maximum power generation; internal and external resistor matching
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