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Preparation and performance of PANI film anodes for MFC

QI Qi, WANG Xuyun, HE Haibo, JIA Yun

College of Chemical Engineering, Qingdao University of Science & Technology, Qingdao 266042, China

Abstract The PANI film anodes are prepared by the potentiostatic method, the pulse polarization and the cyclic voltammetry (CV),
and are applied in a fixed bed microbial fuel cell to investigate the performances of the electricity generation and the wastewater
treatment, respectively. It is shown that the PANI film anode modified by the CV enjoys the best conductivity, as compared with those
obtained by the potentiostatic method and the pulse polarization, and the electrode resistance is greatly decreased from 55.45 ) of
that prepared by the potentiostatic method to 3.65 (). The PANI film anode prepared by the CV is applied in the MFC, the maximum
power density and the open circuit voltage reach 215.6 mW +m™ and 849.3 mV, respectively, 50.6% and 45.1% higher than those of
the PANI film anode modified by the potentiostatic method. Compared with the potentiostatic method and the pulse polarization, with
the CV being used to modify the PANI film anode, the MFC startup time can be shortened, the electrical stability increased and the
sewage removal rate improved. It is a new way to prepare the high performance anode for the MFC.

Keywords cyclic voltammetry; PANI; microbial fuel cell

THCAE Wy IR H L (microbial fuel cell, MFC) & —F L Hy SZUR MFC 7= LR RE Y R R AR 22, L rf BHAROR B2 AT 171
TR0 BEASAEAE T K15 7K HR A B B AL~ RE LR AR N I AL i T AR SRR 25 MFC 7 L
FHLRB A B, 7 15 7K Ab BRACHT B IR I A& S0 EL A T R B Lz BREZ—. HEGX MFC FHB RS, B0 1 X6 BH AR A
JHET S, AH H FrE ™= s M RE RS K A FRRE 7 34K, BRI T BT 45 AR W 5 MFC AR 22 18] 4 1% 33 %, 4
MFC i Tk AR F5 R FH PR 4 R o 4 B SR Ak el b L DL ORI S R 4

WAS B H1:2015-05-03; 152 B £7:2015-05-29
EAMA LR ARFFELT B (ZR2013BMO12) ;.1 & 4 & 5 A A#F %57 A (J11LB62)

Ve A ARBL AR A B 5 o A A R i 43 AR £ 565999894@qq.com; B & GRAZVER ), Bl HAR , BF R @) A AR Mk L R,

F 13 # : wangxy@qust.edu.cn
FIAAER A, =, ATk, 5. A M BT b b R e 5 PR AR 04 ) & ZOHE Rk ()], AR, 2015, 33(14): 82-86.

I 82



—t

FHE S 2015,33(14)

www.kjdb.org

QIERAE N (PAND® SR SRBEMY 745 0F FHAR BEAT it .
RNy —Fh R ) RS A 1 = o TR B
PR G 4 D7 i ) B L JURE 2 1 AT B R R RG E TR M
P8 FRL S 23T )32 T A AR P AT LA A B R A
PR RER G AN, Hofi R R AER A R AT IR B 2%
SR o e T RN S DR iy EN N RPN QUL € L RPN VB N VN7R 7N
TIREL PR VA T 55 o AT 98 S5 SR R flL U R F P VR AR AR R
FiF PR I o 15 U AR SR AR M 5 Al A R T K bl A v
TERR IR LT P 1 159 9 K SR ET AR IR 5 B A8 AR F G
PR 1 2 AN RIS B0 SRR B A BN, R 4R
TSR E R LIRS A T ] 4 A AN FE AR 17
T MEC B2 R g v 7 rMERE B i KA BRRE )

ASBIRFEAE A2 ARt 2 3 oR AR R R 3 ok
ek AEFMR 205 3 PRl R AL = 0B F PANTE A 21 47
SRR B , 5 %€ 3 A ] 5 BH A 4 P AL 2+ P BE S X MFC 7 R
PEREFNTS /K AL R RE Y 52

1 ZLIEBS
1.1 KFI 58

TR R OREET ROAE A ) iR (I & =k
SR BR AR, LEECBUER TR Ak Tl ), BUAEUK
CRIHZ B HE AT & XA T ), 3550k

XA : CHI832B Hi Ak T AR ( i IRAEALER A F]) 5 =
LB AR 2R « DA S8 A A AR, A0 R El R Ay Xof AR, R
IR Z: LR 5 3 K S L S ( H AR FL Pk
234t s KQ5200 Y8 75 I8 1 Ve # (RS Ll i B8 75 {3 A PR
Al )5 ZY21 BU] e BHAR ( LR RS 2 B2 AR A R A W]
USB-1608FS #U &4l R4 (MCC Corporation) .
1.2 MFCIIR¥E

P& 1 SRS T P ) 1861 5 PR MIFC 255 /R 25 P, Iy iR R
APPSR AP 0.5 Lo

N

A— [ < PR PHAR 2 5 2—BHAR ; 3— 28 R BAR s 4—HLBIL s 5— 8 R
ARG 6—H 5L
B1 BEEARMFCEERE
Fig. 1 Schematic diagram of the fixed bed MFC
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Fig. 3 Cyclic voltammogram of electrodes of PANI film
prepared by three different electrochemical methods

Bl 84

(b) BkiiRALiE

(a) WPJRAE =4 L2, 15 2 508 B PANT I ; [ 2(b)
133 T /NBURLIY PANT 25 #8) , 30 Hh RIS A AR e A ik
RIS JORIR I PANLXT B ) PR UCR A2 — i B A A 4
A, FEXFMEALE TR, PANT A= KX R A T k2 7874 T
TRMELZ 7 ) AR A B T I 5 10 %, Y 25k
— B, XS A A B B S A3 )/ NERL TS ; [ 2
(o) PIEMMR 22149 B 1Y S AP 4R PANT BRGE MY |, i Sk 107
FRAR 22 48 A5 /N FORIR (9 PANT 1 R % #5216 — 2, b it
PANI A AL BN A AL 2 02 A4 . A SEM &
ATLLE 1B 2 (e ) FPAE RO 2 325 il £ 1 PANT i 222 30 1) 2% b
LRUEREEH , B A AR Z R FLIR , G i e A 2 1 1) b 3%
TR, MFC BEAR 2= P A B B (I o 22 (R B o7 ok o

(c) IR ZE
E2 3#AEBALEREH & PANIEERY SEM
Fig. 2 SEM images of electrodes of PANI film prepared by three different electrochemical methods
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Fig. 4 EIS of electrodes of PANI film prepared by
three different electrochemical methods
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electrode prepared by three different electrochemical
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Table 1 Internal resistance fitted equation
HL b2 ik PUE LM WNEL/Q  FFEHEE/mV
EENASS U=585.3-1554.9]  1554.9 585.3
ki U=719.4-1336.71  1336.7 719.4
PEMMREEE U=849.3-112421 11242 849.3
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Fig. 6 Power density curve of the MFC with PANI film
electrode prepared by three different electrochemical methods
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Fig. 8 The COD of the MFC with PANI film electrode prepared
by three different electrochemical methods in running cycle
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