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Analysis on a rectangular microbial fuel cell performance
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Technology, Beijing 100124, China)

Abstract: The pH and ionic conductivity change of the anode and cathode solution was tested, and
producing electricity process and energy utilization were analyzed to provide a theoretical basis for im-
proving the MFC performance in this paper. Experimental results show as follows: The pH and ionic
conductivity of the anode solution decreased, while that of the cathode solution increased with the MFC
operation, and the latter was higher than the former by about 0.30—0.50 unit finally, while the average
ionic conductivity of which changed slightly. When the MFC operated stably, the ohmic resistance was
29.69 Q, the limiting current was 2.69 mA and the maximum power output was about 0.8 mW corre-
sponding to the internal resistance of about 95.72 Q. The mass transfer of potassium ferricyanide was
the limiting factor of the limiting current. According to energy analysis, glucose of 91.1% in the anode
solution was consumed by other microorganisms, and only glucose of 8.9% was used to generate elec-
tricity. Furthermore, the energy of 88.5% in the latter was converted into other forms, and only 11.5% of
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which was converted into electricity.

Keywords: pH, Ionic conductivity, Producing electricity process, Energy utilization, Mass transfer

HAG, fif e H ™ 5 SR8 15 Yy ) BURHR 208
REVR 2 2B ] R & R A IR 2 DR O ARAS . 9
JRR]HL s (Microbial fuel cell, & FK MFC)J2- 4 fiff ph 34
Beis Ye [l B 5 A8 P B B IR A ML A RR TR Z
—o BRI HEIE R A AR TS G R Y
A LAY A0 R B BB I ke, R R 45 Bl K Ry
JERL IR AR W e R, B AR RIEZ AL . T
S REVRAIFIRCR S . AR IHEA . AR
PERR . A, m. LSO, LI RE RUR
ZUReREC TR T AN Z o, B Mt
YL RS . B . 15K A B 5 T2 N Y
5t .

AR ek o b3 o PR L B == AN T
S REAE) o BRAR = v 1 IS A ZE B A 0 o ke AR
Rk, A 3 A T A0 R A ) AR
A CEE G 20 it €238 ) A% a3 B BE AR, i 280ed A1 o % 3] 3K
B, JoT 38 2ok oSS e B S TR A o HL 2 AR TE
BFIA, FEL B 2 T 5 5 A S g A Bk o P %
B FESESA pH (HAHXG . Gil X FHIE Y pH
{HPEAT 75280058, & pH N 7.00—8.00 i Hi, I fi
K, X GMEYEARR pH (R PR . H K
KV, BEAN TR pH (EG H R AR AN K, 22
SIE 10%LAP; TR, Gil %5 % BEAn SR A 2% vh i,
FRBR A A B n pH {2210/, ez, 284k
RAM, Zhao 45 XF I A pH {HBEFT T LA 5%,
RIS BAM WS pH E N 2.40 T+ % 9.40 KT,
FFIRR F 55 R PR B S i 2 RS, R R R ik
JEU I R K2 pH {ERE P, Lin ZE0F58 & B
MFC 1 A BH 3 2 B T H A% 8] A g 9 7 BEL T K% Jo
TSR A RH T o PTG A 4 F R T (9 B S L 18
BT RE TR B AR P B . Ptk MFC HERERY H 19,
W JR U Tl K 27 18 28 8 R B Y 1) BH AR 3% W %
0.3 mol/L S fLANRT, HIET R 20 mV, FECHUREE
BT 12 f5FY RN B IR A e
SR, FARZSCIEES] T HLFR, (X MFC fE
32 AT ST AR V8RR VR P L R AR 19 T A A T

HBEIT o LR AR E WL MFC 197l #2000 3
BB, AR 0 HHEAT PR 43 BT AR S 2E
RIS, FEASMAT T MFC Iz 47 I BHAR A B A%
T pH {ELANL R AL AL, 53 4b, B X MFC 1Y
7 B AR R R R AT BLREAT T AR, Dk
3 MFC 1 PERE S LB Il

1 MBEHE

1.1 MFC gy

EYIRR b RGN 1 TR, AR
YRR XU R G, PR S R B A % R TR
I RILE R, AN 1300 mL, HHF3
e (Nafion117)B@FF, R PR 50 mmx50 mm, A%
FMTEA 3 EAN 6 mm (K7L, 5051 FH R BORE |
W ORI [ 5 L b, PR SRt 3 /ML, 4391
FAVEICRE | AL 5 H A o 197 R L A 0 B R B A
R A BB, AREAN 100 cm®, AhHL 73K
& ZX36 AR (R 0-9 999 Q; KEE: 1 Q), kil
HLHH UT70D 00 IR (hE, &F2: 0-800 mV;
KGR 0.1 mV)kid sk, H a4 AL,

€))

()
3)

A
©) %@I I )

E1 MEMHRBEERGEREE

Fig. 1 Schematic diagram of the microbial fuel cell

Note: (1): Computer; (2): Digital multimeter; (3): Multi-parameter
instrument; (4): Anode chamber; (5): Cathode chamber; (6): Tem-
perature-controlled chamber; (7): COD testor.
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Fig. 2 The change of the pH value over the time
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Fig.3 The change of the conductivity over the time
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Table 1 The physical parameter of the substrate and the electron acceptor

[8-10]

B i ¥y iz oy hE TR M i HL %

Reactant Molecular formula Mol.wt (g/mol) Solubility (g/m?) Diffusion coefficient (m?/s) e (mol/mol)
Glucose CH 206 180 1.1x10° 0.69x10~° 24
Sodium acetate CH;COONa 82 3.3x10° 1.26x107° 8
Oxygen 0, 32 8.4 0.24x10°® 4
Potassium 5 g
T K;5Fe(CN)s 329 3.6x10 1.39x10 1
Potassium KMnO, 158 6.38x10* NA 3
permanganate
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Fig. 4 The change of the external voltage and the COD
over the time
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Fig. 5 The change of the external voltage and the power
output with the current
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Fig. 8 The ideal curve of the external voltage over the time
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