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Abstract The polyaniline/vapor grown carbon fiber (PANI/VGCF) was synthesized by in-situ polymerization,
and SEM, FTIR, and TGA were used to investigate the microstructure, polymerization mechanism, and thermal
stability. SEM images showed that polyaniline/vapor grown carbon fiber was at nano-scale, and the microstructure
was similar with purified vapor grown carbon fiber, which indicated that the polymerization of aniline occurred on
the surface of the carbon fibers. FTIR spectra gave further explanation of the composite mechanism and there was
no new bond generated. The maximum power density of the microbial fuel cell with polyaniline/vapor grown
carbon fiber as modification with a specific loading of 5 mg/cm® was 299 mW/m?, which was 6.5 times higher than
the unmodified microbial fuel cell. The EIS spectra fitted well to the Nyquist model and the equivalent circuit
model was given. Polyaniline/vapor grown carbon fiber could be regarded as one economical and potential cathode
catalyst for oxygen reduction reaction in microbial fuel cell.
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VGCF I [ #r in3 Showa 23], #M2 150 nm,
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SyMTal, (R ATA T 280 DL R BR A . I B R 1A
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FLos THRAE TP LT 48 /NI, R BR Rk A 45 F o
1.3 PANI/VGCF E&##I8H &

HBl—& B AP E B9 VGCF A 100 mL f 1 mol/L
HCl #Wh, #4030 440 a, A i
W, AR, (S 5H. K ERIEEYWE T
0~4 °C vk, ANFHERE, R0 A o 5 2
(50 mL, 50 g/L), filf HAE A A0 51 & 2R R AR Y
BA, EHIHE N 1 mL/min, WIMSERIE, dk8rk
WHCRE 1N, B FRE A RE T kAR E 24 /D
B, IR RIRN T RE, ZE 80405
UOVEW, FAE FKM B B BE Bk, &
T80 °C E&5 TR h T 24 /DA . B2l SRR
Mt 4% Bk IR AE NI VGCF W44 T A 1L,
VBT A5 00 R O S 0 E S O R, 43 il 15 ) PANL/
VGCF #l PANI,
14 E&MPBHRNGEE

BRI —E i B 1) PANI/VGCF, VGCEF, fil
A —E I S, AL B 30 S Bl L34 5
AL, ZJE AP Nafion ¥ (20 wt%) 3] iR iR
BV, SRS AL 30 43 4h, KR RIRIR S
VTR S) VR R e A R0, BN 5 mg/em®s K
il £ B LA B T 60°C HEAS o TR A
1.5 RAEYMRBBEMMNEHFIEIT

B AL AR Rt L St SR T OL 2 A 37 AR s, BE
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T B, BHAR R PR AT HL A o e A 64 FH T2 47 Tk
B SR HOR AR TR R 0.5 /N DL R R
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Peab st o5 B IF A B F R Z R, BT
370 °C Sk ip Ry BE 0.5 /NEE gk — 45 2 B 2% i .
FA . FHB % R BT+ 3¢ e 5 (PEM, Nafion 117)F%
o MFC B4 Rl B A 75 K AR BT /757K, BH A%
B 32 WK 50 mmol/L B 2 $h 2% vk, B A A
NH,Cl 1 KCl, Jm Ay Y i mge L2, Pk
VR A REGE F 50 mmol/L B R 6 2% vhil, RS
AR, LEAERNBF 2K, MFC /Y %4 38 o
ADAM 4017 BYECHERAE R RAE, [RIFGEETRIY 10 5,
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/N FIA Autolab, 43 A HELHK FE k27 M B LT MFC
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W LA CTE 50 mmol/L A9 PBS Hr, HHMIR N 10
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PANI. XA e BH 25 - [ F 2 S H: o ] A1 & Wi
B E [ R Y T, E A — 2B E R SR RO, B
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Fig. 1

SEM images
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Fig. 2 FTIR spectra of PANI and PANI/VGCF
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B e L R, )R T R Ak il £
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IR EEL L B R R R 211 mV, X Y B R B
WA 299 mW/m?*, i 5 MFC 8984k P BH A
59.3 Q, KB NN 76.0 Q, FRKIIZH%
JF Poax M 39.8 mW/m®, PANI/VGCF 44K 5 &4t
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Fig. 3 TGA curves of PANI/VGCF and PANI
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25 6.5 1%, AFTH#E MFC A7 BRUR . ki
AU OTRL SRR e R S R OB, R E Ak 2 T vk
WA SRR, JRE LR S i A R e b ) A= P B
Wttt R IRFEREHN 266 mW/m®. Ghoreishi
UM T ISR, 45 R W SRR AL (PANT/V,05)
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() BR A 15 T H S H R, MEC (4 5 e BEL I (g PR AIG
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Fig. 6 SEM images
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