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Abstract: Microstructures controllable carbon nanofibers
(CNFs), i. e. platelet CNFs (p-CNFs), fish-bone CNFs (f-
CNFs) and tube CNFs (t-CNFs), were synthesized and the
microstructure effect on oxygen reduction reaction (ORR)
performance was investigated. The physico-chemical and
electrochemical properties of the CNFs and Pt/CNFs were
characterized by high resolution transmission electron
microscope (HRTEM) , X-ray diffraction (XRD) and cyclic
voltammetry. Platinum electrocatalysts supported on CNFs and
activated carbons were synthesized. too. Pt/p — CNFs exhibits
more positive ORR onset reduction potential than the

electrocatalyst supported on other CNFs and activated carbon.
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Fig.1 Typical transmission election microscopy images

of CNF's with different microstructures
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Fig.2 High-resolution transmission microscopy images
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of CNFs with different microstructures
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Fig.3 Typical HRTEM images of different cataysts
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Fig.5 Cyclic voltammetric analyses of different electrodes in a 0.5 mol « L.™! HCIO, solution saturated by

nitrogen and oxygen at scan rate of 10 mV « s™!

EARTAZE 25 1252 Pt AL L) ORR i
UiR JE L. B 5 7] L& B, Pt/p — CNFs f#) ORR 2
WIREE AR 0.75 V 24 . &5 T Pt/f - CNFs [y
0.70 V,Pt/t— CNFs (1) 0.60 V F1 Pt/AC [{J 0.45 V.
k158 . Pt/CNF's 1) ORR 1% 14 B &% 75 F Pt/AC. 4
K AF AE T A5 R %) ORR % PE AT BRI s2 M. 55T
M 3G R 2 4 1) A Ak 70 2 0 M B = 19 ORR 7
P BT 108 RGBT 2 IR 2 L 1 9 T4 S0l ok
fRZF 4 i) Pt H AL A SR ORR .

ORR {515 Pt YK PRRIAS o045 LA K 67 28, Pt
4 JE AN AR B AH BAE LA ¢ )N HRTEM 43 #7 25
FIHICE] 3) , Pt QR BT AEDUOR IR AT A 401k - B
B /INHPRLAR R 24 57 ) UKL 43 A 3X J2& Pt/CNF's 1
PEAE T Pt/AC BRI Z —. [FFE 5 T AR X 9 oK i £F

4ey Pt B B A BN Pt gRR F B, X
2 Pt/p - CNFs 9 ORR 7% 4 = T Pt/f — CNFs Fil
Pt/t-CNFs #yJ5 A % T Pt fif2 #1 ORR P B 5
R ERFAT T ) Z A ST . Bett 255 78 %+
Pt B2 N 2.9~11.2 nm B Pt/C B fiEfb 7 E4T
THEFE . &I ORR (&G PEREE Pt 98 K0 H 12 1 B
R . Takasu 2620 %) Pt ki 42 VG BIAE 2~10 nm
1) Pt/GC Hitlk i) Pt Rifs 5 F AL ] ORR P RERY G
AT TWFFE . N B Pt BORL EAR 08D, 38
HAL UL %85 B2 A1 ORR H AR A AS [ 72 B2 A 34 e

IR o R 5 17 38 4 Ja i A B A A mT B2 1t
AR Pt s AL ORR 6 M 25 ) — > E 2R
PR 2R A RN 10 28 4 TR 2 ) I 465 & 0 e R X 7
48 A R AR R R ARS AT L A LR A 2 A B Y



% 8

A S 5 < IS AU X A KT 2T A SR AR S P e S

1197

2. Chesnokov S50 XK Ak 2T 4t £ 2% Pd 4@ 1
PSR T s e B I S B AT T B
[Fi foke 205 A4y 94 K Bk £F 2 S 0 7 A W] A% 0F ik RS
Pd*™ /Pd” i LA TR] SO e R AN TR] . ZHENG
SN} Ir = V/p — CNFs fil Ir — V/XC - 72 AL T
PEFEAT 105 O 50 - [ A e B AR 5 44 R Bk 21 4k X 672
A 14 45 J G KORE T AT B (4 AR EL A L DA i
Ir - V/p — CNFs F 3t 85 i O AL I 8

3 & it

(L) MR B 21 4k 1Y A1 S 0 - 1] 2 BT 47 4k
2R R R AR K BB Py i 1 2k JL 5 » LA B e ) i
i J5 5 11 TR D1 1) BEA) A QM KRR 2T 4E 14 £
SR 1 TN £T AE R 2747 2% 1Y) 3 200 i A i
5 T AR A R BIR ET 2 1) A7 8 AT TR 2T 4 4l 1)
Jl— 7 14 A R L 1 e i M 1l L 114 L B
A AR BRET GEFIAE SR B LT 2 2 (7]

(2) FAXF T A0 5 98 K Bk 2 4 3% BE 4 R Y
ORR {54 AKBET 4E 1 s A % ORR 75 VA7 E 2L
SR MR RN KRR T 4E T 2 58 14 25 1Y) i v ¢ A
T RPN A A i 9 ORR A BRI J5H A, 45 5040
KAET 4E 1) 3 160 B J5L - BG Bi) e /N R B K de IR 1Y
ORR G0 S HL A . 8B 3R KBl 2T 2 114 S T 3¢ i
T B TRTPIE Z (8], LB ORR iR A T M
HZIH].

(3) FET ARG £ 4E Y AL R 2 B e T
W PES A Pt BRI B (4 6 . T AE 3 R T4
KBRETHEY Pt AT 3T AR OK BT ZE 1Y
Pt RLAEALTR) 2B fie i 9 ORR TG 1 17 5 145 X4
KR HE (Y AL 1 ORR I PR e

Sk

[ 1] CelebiS,Nijhuis T A, Schaaf J, et al. Carbon nanofiber growth

(2]

(3]

(4]

[6]

(7]

[8]

[9]

[10]

[11]

on carbon paper for proton exchange membrane fuel cells[J].
Carbon.2011,49. 501.

Ishihara A, Ohgi Y. Matsuzawa K, et al. Progress in non-
precious metal oxide-based cathode for polymer electrolyte fuel
cells[ J]. Electrochimica Acta,2010,55: 8005.

He Z B,Maurice J L,Lee C S,et al. Etchant-induced shaping of
nanoparticle catalysts during chemical vapour growth of carbon
nanofibres[ J ]. Carbon,2011,49. 435.

Ralph T R,Hogarth M. Catalysis for low temperature fuel cells
[J]. Platinum Metals Rev,2002,46(1): 3.

ZHENG ] S,ZHANG X S.LI P,et al. Effect of carbon nanofiber
microstructure on oxygen reduction activity of supported
palladium electrocatalyst [ J ]. Electrochemistry Communica-
tions,2007,9. 895.

Yano T, Popa E, Tryk D A, et al. Electrochemical behavior of
highly conductive boron-doped diamond electrodes for oxygen
reduction in acid solution [ J ]. J Electrochem Soc, 1999, 6
(3): 1081.

Chambers A,Nemes T.Rodriguez N M, et al. Catalytic behavior
of graphite nanofiber supported nickel particles. 1. Comparison
with other support media [ J]. J Phys Chem B, 1998, 102
(12). 2251.

Bett J, Lundquist J, Washington E, et al. Platinum crystallite
size considerations for electrocatalytic oxygen reduction-I.
Electrochim[ ] . Acta,1973,18(5) : 343.

Takasu Y, Ohashi N, Zhang X G, et al. Size effects of platinum
particles on the electroreduction of oxygen[] |. Electrochimica
Acta,1996,41(16) : 2595.

Chesnokov V V,Prosvirin I P, Zaitseva N A, et al. Effect of the
structure of carbon nanofibers on the state of an active
component and on the catalytic properties of Pd/C catalysts in
the selective hydrogenation of 1,3-butadiene[J]. Kinet Catal,
2002,43: 838.

ZHENG J S,WANG X Z,QIAO J L, et al. Ir — V nanoparticles
supported on microstructure controlled carbon nanofibers as
electrocatalyst for oxygen reduction reaction[ ] ]. Electrochem
Commun,2010,12; 27.





