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Fig. 1 Schematic diagram of a dual-chamber MFC
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Fig. 2 SEM image of the stainless steel mesh
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Fig. 3 The voltage output of MFCs during the start-up period

(the arrows indicate the replacements of anode and

cathode liquids)

[ 4 BiEs BB B M B SEM IR

AL RABEGB. A Ak
Fig. 4 SEM micrographs of the biofilm on the carbon felt
anode electrode

A. Low magnification; B. High magnification

Sp—BriflE], REEBABHOFERS, R SGRGE T R
1# H M (2 x 2 em?® 571 9 BT A% ) i i LR B e, B K
FLE AT 0.548 V. 2# HL (2 x 2 cm?® A4 40 1% B
W) YA K far i R 0406 V, LE 1# H AT
25.9%. 3# HL L0 B AR T AR B 2# RO K 1 A%, B
KA L 0.492 V, H 2# HL ML 21.2%, HE 1#
HL LA 10.2%, Hb SCHRUIE 17 6 45 F4 FH 0L B4 HeL 3t B
KB E (0421 'V, B R 5 x5 com? 548)
16.9%. BF A% Th] AR 3 R SOfe a1 F R 38 e 1% Jigt A AT
RS2 P T R B T R R ARG T L A 1Y L A 9 R T
. P R R AU A AT B AR AR AR /) BH A L AT
i, DT $ 8 1 FL b () PR RE.

3 AE 4 AR A A2 AT ad B b e
I ERAR GF. o 25 SR 55 0 B A 1) e Mg, X
3 s T T 28 AN EM (AN 2 R, 4
56 K, AR A fe K L R A& SB TR A

Kl 5B T LLE H, 1 28 NEATEBI L1 #
A B Kk LR AE 0.51 V~0.545V ZJ0], B8 T
Kok 114 e B B0 O 9 T 10 0 i B AR SRy B, 3]
FE S DA %) B8 T ARl 1 I P A0 D 0
P B A S5 000, 24 T 34 H I A0 R R S R R R
FF7E 0.398 V~0.411V F1 0.488 V ~0.499 V Z[i]
H T TS, mlRmb a2 RN A,
TE 56 REa AT, 14 m it &1 F 30 A0 i o Pl A
45.4C ~ 63.8C Z 1], Hi f i 13 AN AR ;24 i w1y
gy L R AR 42.8C ~ 52.3C ZZJ8],3 # Hi LAY B H ER
M 55.4C ~ 58.7C Z[A], o g B AH D SRR E |, 3X
& WIAS 5 A0 I AT 2 0 R sk vl sl 1 I A A AR 4 1
K178 .
2.3 IhEREHNEN L

i o AR A e BE Y XA 3 3 4 H b ) T AR
Ty 5% 1 ih e A e - Ha i i 26 (1 6). ML 6A v
AFDAE 3 20 H it ™ A i i R T AR T R 2 4 il
J& 0.518.0.303 ,0.223 W-m>, AH N 1 14 FR 3y R 9% i
M 2.591.1.514 2.229 W-m? (FH R BAB AR ). A

0 50 100 150 200
Time/h
0.6 B
I—F"i"._.*[“l—l\me.'LH g
0.5F  aasdssasasdasdsssa,, usssans
2
&
3 04+ 0000000000000 °%e%c00,00,,%00
S
>
0.3F e 1#
o 2#
0.2 1 I I 1 L I I
0 5 10 15 20 25 30

Cycle

5 Bl W Mk At PR - ] gt 2 (A A FR - B 9 it
4 (B)
Fig. 5 The voltage-time curves (A) and voltage-cycle curves
(B) of different MFCs
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Electricity Generation of Microbial Fuel Cell
Using Stainless Steel Mesh as Cathode

DAI Hong-yan'?, YANG Hui-min', LIU Xian', JIAN Xuan',
SONG Xiju-1i"}, LIANG Zhen-hai'

(1. College of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024,
China; 2. Department of Environmental Engineering, Tatyuan College, Tatyuan 030032, China;
3. Department of Chemistry, Taiyuan Normal University, Taiyuan 030031, China)

Abstract: In the present work, a dual-chamber microbial fuel cell (MFC) was constructed with acration tank sludge as an inocu-
lum, carbon felt as an anode and stainless steel mesh without any modification as a cathode. The influence of the cathode size was
investigated in terms of voltage output, power generation and electrochemical impedance. The long-term durability of the stainless
steel mesh cathode was also evaluated. Results showed that the stainless steel mesh exhibited satisfactory long-term durability as
MEFC cathode. When the stainless steel mesh size was 2 x 2 cm?, the maximum output voltage, power density, the internal resistance
and the polarization resistance were 0.411 V, 0.303 W-m?, 841 () and 80 (), respectively. Increasing the cathode size to 2 x 4 cm?,
the maximum output voltage could reach 0.499 V, and the internal resistance reduced to 793 (). These studies demonstrated that the

stainless steel mesh was suitable for MFC cathode because of its durability and low price.

Key words: stainless steel mesh; microbial fuel cells; cathode; electricity generation; durability
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