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Performance of Microbial Fuel Cells with Fe/C Catalyst Carbon Felt Air-

Cathode for Treating Landfill Leachate

TANG Yu-lan,PENG Man,YU Yan,HE Ya-ting, FU Jin-xiang,ZHAO Yu-hua

(Municipal and Environment Engineering College, Shenyang Jianzhu University , Shenyang 110168, China)

Abstract ; Ferric nitrate/activated carbon powder catalyst was obtained through impregnation and Fe/C catalyst was adsorbed on carbon
felt as air cathode electrodes. Effects of activated carbon powder dosage and ferric nitrate concentration on electricity generation of MFC
with landfill leachate as fuel were measured. Performances of cathodes obtained at different ferric nitrate concentrations were evaluated
by cyclic voltammetry tests. The results showed that with the increase of activated carbon powder dosage or the iron nitrate
concentration, MFC produce electrical properties showed a decreasing trend after the first rise. When the activated carbon powder
dosage was 1 g and the iron nitrate concentration was 0.25 mol-L ™", it was proved to be an optimum cell performance for 4 199. 8
mW -m ™ output power and 465€) apparent resistance. Under the optimal ratio rang between ferric nitrate and activated carbon powder,
MFC apparent resistance decreased and the power density increased respectively with the increase of catalyst total dosage. The best
produce electrical properties of MFC with Fe/C catalyst for 0.25 mol-L ™" iron nitrate and 1 g activated carbon powder dosage was
observed by cyclic voltammetry tests. The output power of MFC and the removal quantity increased with the concentration of inlet and
the maximum values were respectively 5478.92 mW+m ~ and 1505.2 mg-L~"'. the maximum removal rates of COD achieved at
89.1%.

Key words : microbial fuel cells( MFC) ; landfill leachate; Fe/C catalyst; air-cathode; power generation
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Table 1~ Shenyang Laohuchong landfill leachate water quality indicators

e COD/mg-L !

NH; -N/mg-L ™" pH

ﬁ}ﬁfg/mg'L’l

A 14 000 ~ 18 000

1 800 ~2 400

7.6~8.5 6 000 ~ 10 000

1.4 Ak e sty

T B0 TR PR A ML I B (B R R B N 2
SRR 3.92 L, hEIBHA = A RN 36 mL( 5
11.5 em, N42 2.0 cm). FHARZERFB N T k4 i 2L
FEAVETT R BROIR. AR 55 FHA AL B
AL AL, $HE 7K 11 18 A 25 1 JECHH 1E v 8] e PH AR
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PEIRR 2R FH = il iR &R DI AT H SR
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COD SR FH TR 2 DA AR A T Akl s >

2 ZR5iTie

2.1 IEPEBRMHE IR X MFC 7= i M BE Y 2
R T WFFENE T e 4y 50 1 X MFC 7= B 4 BE Y
SN TV B 0. 156 mol - L™ AR 2 v e, i A
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Fig. 1 Schematic of test device
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MFC 7= B PERERI IR, 45 R 40P 2 155 2 B,
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A A I Fe/CHt L)
15 000 m, FAMNELA 11500
12032 Q, Th ""E
% 12 000 BEH135.5 mWem3 ] 1200 2
= 9000 1900 &
=3 =
#6000 1600 3
=
3000 —— FEWN L 1 300
1 1 1 _.I_IJ‘I>¥!T¢§I’E
0 0 075 100 1.50 400  7.00

i R N /e

B2 FEERHEINEN MFC =i EER R
Fig. 2 Effects of activated carbon powder dosage

on MFC performance
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Table 2 Fe/C Catalyst weight of carbon felt adsorption with different

activated carbon powder dosages and the same ferric nitrate concentration

TSR TERRERRE WIARTRES WRAR S BB ST B I

fnfE/g  /mol-L~! /g /g B Fe/C fEALT
0 0.156  5.6085  6.0379 0.076 6
0.75 0.156  5.4735  5.9284 0.083 1
1 0.156  5.6036  6.1001 0.088 6
1.5 0.156  5.368 5.931 0.1049
4 0.156  5.73 6.73 0.1745
7 0.156  5.563 6.536 0.1749

M 2 T RUE Dy B B 15 1 ok B

SR I3 T, 20 P BEL B 2 35 1 oy B £ 1
SN/ 5 MG AR BN IR B 1 g i, DR %
FEIR B % K (1597.6 mW-m ™), W A FH &% 15
(1790 Q) ; ZJ5 Ty 555 4 Bl 45 1% 14 e A9 4% o i 149
HE TIN5 SR PR A B A P o R S
PLRREE L 9 Fe/C AL B3 m (ke 2) 42
o BRI S N7 R 3, DT 2 Fl T A 3, BRI T B,
FERE RN E YT R B > 1 g B,
i 25 5 P e A A5 R A 0 R B I ) Fe/C
AL 5 ot R S 18 i, (L2 L Bt B W B 7Y e/ C
R 5 B 1 184 o 3 R YR 30 P e A o ) 3
(TN 2 From 306 T A 45 ek R o M , e s W o
(1) Fe/ C HEALT S = RMEHE N ) | 11 32k 22 1) 336 4R A
SRS TR BRI A BB B AL AR, RO 2334 i MFC 1)
PAIBEL , 50 fof ) 23R 2 B U/ . X — s, T M A BE i i i i
Fyif et O PERE RN 3 3R 3 A . YA R B
O 0 Bl R T RS R, LAY MFC R R
FEUL N BH A 15331 Q, b B2k i Ak 7 B 3
3300 Q, DyR% B AT BTk /N, 6B T Bl = A gk
AEARBEVE AL, 1T HIE I T MFC {4 R PIFH.

2000 4500
1750 14000
1500 | 13500 £
1250 | 1 fggg %
| - =
é 1 000 {2000 &
=750 | >
2 1500 3
500 —=— L 41000 B
250 —— INHFEHE 1 500
U 1 ' '} ' (]
0.10 0.15 0.20 0.25 0.30 0.35

il ki 1/ mol L7

B3 FRATHER Sk B X HR ) R it 7= R T AR A 3 T
Fig. 3  Effects of initial ferric nitrate concentration

on MFC performance

R3 FAEHBHKREEREEERMIRME
TRRERM B LTS
Table 3 Fe/C Catalyst weight of carbon felt adsorption
with different ferric nitrate concentrations and the same

activated carbon powder dosage

THRRERVRIE TEMEDON WIARDRES WS BRED A AR I

/mol-L~1  Fhnit/g /g /g Ff Fe/C fiiEALT
0. 156 1 5.6036  6.1001 0.088 6
0. 20 1 5.4975  6.3802 0.1605
0.25 1 5.5823  6.5779 0.178 3
0.30 1 5.5845  7.2525 0.298 7

2.2 WA EIR B B XM L b 7 B M RE AT
N T WIS AA A R Bk vk BE X MFC 7= it PE RE 1Y

SO 3 6 E TG R A B 1 g, B[] o i

i R B TC ) A [ 9 JB2 ) S T kT 9AR £ 28 [ —
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RUNE 3 fk 3 fiw.

N3 W]t Bl S T v 4, R0 P B
PR UN R NI e S LN =R AN O
T 2 R Sy it 5 i T A e R 18 A P AR L AR s B BT I
BFEY Fe/ CHEALFR RGN (AN 3) 38 hn 1 BAAR Sz
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mol - L' A, & P BHL 35 B /)N 465 Q, D) 355 i 1K
F K4 199.8 mW-m > (68.8 mW-m™?). L), bl
TR BE RN, P BELE I, Dy 238 8 B/ . K 2
PR R T P e 5 0 e AN A B LT, B i R Ak
VR 2 AR ST i B W B 1Y) e/ C AR AT % £l 4
SRR, SR B i B R B Fe/C AR TR B it 3G
I FZERE TR B IE (AN 3) , it 2 R ERAHE
ANREAR HE B A S B, T 23 38 i MFC B T, S8
MFC T 3% & AR

AW ST RS R 4199.8 mWem™® (68.8
mW-m ) DR R TIRES5 R A Ag 1k
FIERTS 4 146 mW-m TPREEE KT MnO, L7
PRAFY 696. 3 mW-m YR XLl FAIR
BRTE(17 £1) C HIRGAME T LASEBR I AKAE ARk
HEATI T MnO, 8 6750 B AR 2 76 30°C I 3 119 1 Vi
FETIB AT, HJE LABCH) 3 AV R BRAR . A
P AR B8R, (E 2 o T A% IR, i 4 7 3k f o,
STV RARA T IR A5 (R4 AR 750 BA B FH AT
w1z

2 3 g ARG R A A [) — V3% P e A 18
T RE A R . 2R 2 IR 3 WA B
TP B R 5 o e RO R K R RE (R 2 T, A7 R
IR Fe/C LT B ARG TN, {H MFC 7= HL 1
REFF AN B Fe/C H Ak 7 55 & 04 39 Jn i o o $2
UL Fe/C AL Fe F1 C W0 LB —fefE
YU, 3K 3 PRl PN A A7) 2 1% 185 A R 8 in 2 ;4
FTE X B Z A0, A Ak TR ) 3G i B 2 3G
MFC N RH, B RE.
2.3 MFC [EIRR LM

a2y 1> (eyclic voltammetry, CV) j&—7f
FE A% I 3X L Tth 9 5 R 25 S, DT SR AIE M B A e Pk
LA T B vk 2 —. R, A6 DL IR R T A
HL A, BEAR R Xt FRL AR, 3 3 A PR e i, F 5 MFC
PR RE ML REAR R M, 4 A ANl 4 FNEL S BT,

4 NTEVESRA N R g, 006 R 2R R
AR 0.2, 0.25, 0.3 mol-L™", H i B 50
mV s PRI R M 2, B - 0.8 ~ 0.8
V. HFAREHEE (50 mV-s ™) FITERI( 0.8 ~0.8 V)
AL, A7) 45 A R IE 1) 99 6 A9 B R (1 600 mV/50
mV-s™') A 320 s, KIL, B A At T LA 7R 4 1)
AFIE], SN AR AR 26 R B S I A e i s B
=10 WA R R (RS AR, FHAR A3 T
FORHCR AR, T LUK 4 hE | BEE E R
RV BE B HEN, TRCH A R ARG N S WIS, 4 5
1,12, 2.43 1. 25, ULEHAEIR IR M 0. 25 mol - L7
i R Tt B A .

2.0

15
1.0 F 0.3 mol-L™!

0.25 mol.L.™!

0.5

0k
-0.5 -
-1.0 F

0.2 mol-L™!

Hiifi/mA

=15 F

_2_0 1 1 1 1 1
-1.0 -08 -0.6 04 -02 0
HUE/V

1 1 1 1
02 04 06 08 1.0

B4 TEHHRHEBEKRE MFC K CV E
Fig. 4 Cyclic voltammograms of MFC with catalyst of different

initial ferric nitrate concentrations

T A3 AT E b FR AR M, AR SR AE TR A A
AR ER AT LA HEE A 0. 25 mol - L~ A4 B i % 7F
TGP 20 . NS HhrT LA L B S 6 PR R
BURBEIN, i IR LT %A s, m X 1,5,
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PR 2.49 0 2.342.292.26, 2.22) , R IK
PEER B TH FRAE AL ZR L) 4 0. 35% , 1% 136 W Ha, b 1 RiE L
2.4 MFC izfifae s
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0.5

0r
05
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-2
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1 1 1 1 1
0 02 04 06 08 10
LNV
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