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Effect of various cathode modifications on operation performance
of sediment microbial fuel cells in freshwater

Fu Fei Hua Zhaozhe Zhao Yanan
(School of Environmental and Civil Engineering, Jiangnan University, Wuxi 214122, China)

Ren Yueping Li Xiufen Pan Danyun

Abstract

sediment microbial fuel cell (SMFC) and the corresponding organic matter removal efficiency in sediment by

The effect of Co,0,and MnOOH modified cathodes on the electricity generation performance of

SMFCs was investigated. Experimental results suggested that compared with the SMFC with blank cathode, the
output voltages of the SMFCs used Co,0, and MnOOH modified cathodes increased from 483 mV to 549 mV and
534 mV. The corresponding internal resistances decreased from 206 ) to 99 ) and 128 ), and the maximum
output power densities were elevated from 3.3 mW/m’ t0 9.1 mW/m’ and 6.6 mW/m’, respectively. Besides,
there existed linear relationships between the current densities of the SMFCs and the removal efficiencies of loss
on ignition ( LOIT) and readily oxidizable organic matter ( ROOM ) in sediments. Furthermore, Co,0, and
MnOOH modified cathodes obviously promoted the removal efficiency of organic matter in sediments.

Key words sediment microbial fuel cell; cathode modification; loss on ignition; readily oxidizable organic

matter
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RIpRERE (P, )iLH] T 160 mW/m’, 54 ] Pt/C
AT IR R P, (193 mW/m*) HH2Y, BRILZ
A, Xu %575 5 B AE R (Tafel ) 052 % 3044 K 9 H IR
Co,0,/C HEALFILE -0.12 ~ —0.20 V JEHE M 1Y ORR
AL % PR T PA/C i fE . Sun 27 S50 & B
MnOOH/ C fAk7%F ORR 1 H A % 5 mo A i v, B
B MnOOH & B34 0, it 16 Ve T o 28T, B Al
L Co, 0, Fl MnOOH {2 MEC [§] 45 1 551 f) F 5% 41
BB AN Z W, KW, A& %% T 4 Co,0,
MnOOH ] B 1% XF K 4K 7K 44 v SMFC 7= H ¢ 1k A1
SMFC X 7K I TTAR Y b A7 BIL BT 1Y) 2 B B8R Y 520

1 #M#EEFE

1.1 SMFC L% E

SMFC % & HLA AT L Ry 0.5 em JE 1Y BIE £ 56
B (A =Bk R A BRA ), o fRAR H A2 R 40
em, A% LA R 20 em B BT PH AR DL HL AR (9] B R 20
cm 3 [ E T PVC 3288 L Of DU F 4k 3% 42, A 4%
HLBH 0 sk B R B AR A Ol o #4545 24P ) SMFC 2%
ST B WA B HE U8 K 23 T K2 5 em R
Ab, BFIAR BTE F B T Kk

& i B M2 B9 I % ORR it 1k ) Co,0, AN
MnOOH (1)l #5-4% BESCHR [ 9,10 ] h i Oy i 30 47, ¥
—E R FR 2 B AR L S R PTRE ¥ K
(60% ) FlHE 4l K IR A, 75 3 B 21 J5 0 B R3S
BRI B L, 40C FHEF A
1.2 XWHE

SMFC () 32 17 20 3 LA 25 [ A 88 8 A 38
Co,0, \MnOOH 1) £ & B Ry BB, 25 1 A 25 B o B
W 3 41 SMFC %% . 76 JF % .800 Q F1 500 Q
I BE A5 L 43 is 4T 7.7 #1030 dL P U E s
S K AE FHAR 210, A5 R 14:00 I 52 %5 8 1 R A1, 7K
I pH E  HL 55 R iR A (DO) &8 17K K BT 48 5 5 52
5 T 4 045 HC S 43 5] D 5 LOT, ROOM 45 8 Ji 37T £R
Yidg b, 25 WK IR Ry 26. 8 ~ 34.5°C, pH K
7.47 ~8.96,D0 ¥k EH 7.39 ~11. 11 mg/L, i § %
b1 348 ~ 368 pS/cem, HH iz 4T AT UL Y LOL Al
ROOM &/l 4.2% F1 1.7% .,
1.3 syl

SMFC H & F 805 L R 38 (UT70B, £ i) 18 4 [
A FRAED) I RE o B Ak il 2R AN o) SR R i 2k 0 e R
FIRAZS s e Ak 2 BT (EIS) S 3E /K
(Tafel) il 26 78t fk 2% T ¥E 3 ( CHI600D &, | iff J&

AR AF) bR = Bk R #EAT0E . EIS I
a, G R R I B B e, H AR 0,05 ~
100 000 Hz,¥E i & 0. 01 V; ¥ JE /R #1475 B R
-0.3~0.7 V,H#H#EE K 10 mV/s, KIEVLHY
eI 18 (loss on ignition, LOT) i 1 #r & 550°C Jin#k 4
h {ij 5 AR o B A B 5 B A A LR (readily oxi-
dizable organic matter, ROOM ) X% Fi & = & 1k &
Mgt

2 HR5WR

B ERIE
&1 Ca) Sy HL B B80S [m] 8 A 550 9 Ha Ak 2 BELT
7 Nyquist &, B EA W, 7128 Co,0, 1 MnOOH f¥)
L 55 25 1 H A Y H g 7% A% P BH 23 3 El 60, 04 Q) B
%] 5. 34 Q Ml 35.56 Q, X &KW K Co,0, F
MnOOH HA ORR M ALE ML, b T H# % fi ORR
W4T, IR EE, 12k Co,0, F1 MnOOH J5 Hi #z [ BX
W5 2 R AR A LA TR AR, B 1(b) Rt
# Co,0, F1 MnOOH 1y Hi t) 5 =5 11 HL M A9 3% 3E /R
(Tafel) {12k . S In] 4k Tafel i1 Ze 2t 2
67 A5 T 2 4 i X N7 A FL I R RID Sy a3 R AR 1) 32 4
L2 B (1) o 1 B 1R 156 B S I b BB R IG , R AR
B R R Co, 0, I MnOOH ) Ha %
s (B Y i, 439 0.358.0. 207 #10.075 A/
m® 5B 171 2% Co,0, F1 MnOOH J5 , i ORR JZ v
R P
2.2 SMFC 7= 4%k
2.2.1 SMFC #ji& 47

EARL P e 7 d & EMAEYE, 2= AP
R ZR B 71 2 MnOOH fA& & F B H 71 K Co,0, &
BT B R R0 45 A 2 S A 524 574 Fi 592 mV
(WF1),

2.1

®1 SMFCfRHBHBE

Table 1 Voltage generation of SMFCs (mV)

SMFC {k % = B4 1 2k MnOOH B 13k Co, 0,
TF i L I
524 574 592
) b i
iy B T
483 534 549
M

€12 2y SMFC 7£ 500 Q #MBH T ] #3217 30 d Y
HUEARAE RO . AT I, 1847 5 d J5 25 1K & 1Y 4
BHEIRER R BN ZIE EROR =0 R I g SRR 3 N
% f 2 MnOOH & 22 F AR 5 4% Co, 0, 1A FRiz47 30
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Fig. 1
spectroscopy test and Tafel plots of blank electrode,
MnOOH modified electrode and Co,0, modified

electrode in PBS solution (pH = 7.0)
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Fig.2 Voltage variations of SMFCs with different cathodes
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Fig.3 Polarization curves and power

density of SMFCs with different cathodes
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Yy LOI F1 ROOM (1) L BRI M . FHIE 4 (a) W] 1L, B
W 6128 Co, O, \BAML 2k MnOOH F125 4 B 4K £ 1Y
LOT 25 B3 AR W /N, 43 3K 17. 6% (15, 1% Fi
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Fig.4 Removal efficiencies of LOlI and ROOM
in sediments by SMFCs with different cathodes
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Fig.5 Correlation between current density of SMFCs

and removal efficiency of organic matter in sediment
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