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Abstract: By combining the techniques of electrospinning and heat-treatment, N-doped graphene (NG) were in situ
grown on cobalt-containing electronspun carbon nanofibers (CNF) to form three-dimensional (3D) interconnected fi-
ber network structure. The effect of cobalt (Co) content on the oxygen reduction reaction (ORR) activity of the
as-prepared samples was studied. It is demonstrated that both the formation of NG and introduction of Co significantly
increase the electrocatalytic activity. The hybrid shows optimized ORR performance when the weight ratio of
Co(NO»),'6H,0 to PAN in electronspun solution is 1: 10. The as-obtained catalyst exhibits superior ORR catalytic perform-
ance with onset potential of 0.84 V (vs RHE), near four electron transfer pathway. In addition, the sample presents better sta-
bility and methanol tolerance than Pt/C in alkaline media. As-obtained interconnected fiber networks facilitate electron and

mass transfer to provide more active sites, favorable to the enhancement of electrocatalytic activity. This strategy is also
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available to prepare other 3D interconnected fiber composites for using in energy and environmental fields.

Key words: oxygen reduction reaction; N-doped graphene; in situ-preparation; 3D interconnected fiber network
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Fig. 1 Schematic illustration for the preparation of NG@CNF-Cox
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Fig. 2 (a) Polarization curves at 1600 r/min of different samples, (b) polarization curves at different rotating speeds and (c) the
corresponding K-L plots of NG@CNF-Co10, (d) electron transfer number of different samples from 0.29 V to 0.49 V
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54 0 i S R

ZRAT ST @R AR LT HE 1K) S 1) 96 B L AL i AL AR SR 355

W, HA RN PRI K I A CNF 8if Co 1)
CNF M TEB A, ST, g-CiNy 200l IF
RLEXTRE AT R B AR, BEEH A B, 15 NG
FI CNF MR &5 .

R, T LR RN 22 g LA R BE BRI K
EVGVEAL S, A T N PR AR e, i
5 ORR ¥5t. SR T NG@CNF-Col0 £ 77 K
PR U B A R B SR 2 (8] 5) e NG@CNF-Col0
6 H s B i e 3 P Y R B Y SR R IR R, K
FAFAEAFLRRFL 2, P35 L4R 0 7.4 nm. R
A 26.0 m*/g.

H T 250 B NG@CNF-Co10 BLA B it
e PEfEM J5A, J@ik XRD. Raman Al TGA 3%t
HAHT TRIE. H XRD i%E (K 6(a)n LA H, 7£
204 26°F1 43°40 I T 45 56 (1) 2 A0 8 (002) A1(100)
oo TR PO AT S 02 T W S 11 4 i 4 S AR Ak
frpie, T AEE T A AR 4 Ak R N,
HE—25 i ] Raman %} NG@CNF-Col0 (¥ 1L FE
JEBEAT R AE (K 6(b)), 1360 cm™ 4L (1) D 14 H1 1580 cm™
A TR G UG53 SR IS T B AR IR L 485 AL R A ) 4
FP 24, I/l 38 EET R A B 4 4 14 G A

4 CNF Il NG@CNF-Col0(3 E)) SEM e i
Fig. 4 SEM images of CNF and NG@CNF-Co10 (inset)

FE, HAEBOK, TR RS . NG@CNF-Col0
(1) In/Ig KT 1, £W NG@CNF-Col0 J Pk e i
m, WReS R BN NG 155, B rk
FREERT LA | NTE Z Rk b, A B T A E P 12
o B 6(c) AR IR T 4, NG@CNF-Col0 fE
800°C iU AR B R N 91.5%, K W'e HAT R4 I vk
e
2.4 XPS FRiE

5l XPS MRS BT T i 1) 76 25 F0 45 14 41 R
(Kl 7). 1 XPS 4173 #r (& 7(a))& W], NG@CNF-
Col0 &4 C. N. O Ml Co WYFhc%. i N&E
H 8.3 at%. & 7(b)h N 1s [f] XPS ik &il& K, 7
Frolsn, FEShh S =2 N IEBE-N (398.5 eV). MY
#r-N (400.8 eV)* 1 Co BLA7 1 N( 402.4 eV)!', =
AR AT LLVE g ORR TG PERT 25, e AT Bip 7] 250 A
BT ORR iR 13E47 . Co2p I XPS 144t & Kl(E
7(e)H, 7E 780.6 A1 796.0 eV 13 P> T B (K, 4351
XN Co304 B 2p3n K 2pyn U6 803.8 Fll 786.0 eV

0.008 - =
2 40
7 5
£ 0.006 | S 30t
—.;m 2
= g 20
3 0.004 - El
— [+
8 E 101
= =
= 0,002 F = ol : . . ; .
= 00 02 04 06 08 1.0
Relative pressure (p/p,)
0.000
0 10 20 30 40 50

Pore diameter / nm

K5 NG@CNF-Col0 1t 77 K % T B W B it £ Pl
(RN K AL AT ]

Fig. 5 Nitrogen adsorption-desorption isotherm at 77 K (inset)
and pore size distribution of NG@CNF-Co10

m(}-._.________________________H
(a) (b) (c)
= (002) D sol
3 2 G £
— w L
- = £ 60
= - -
) % 40}
= 3 K
20+
10 20 30 40 50 60 70 80 1000 1500 2000 2500 200 300 400 3500 600 700 800
20/(%) Wavenumber / cm™’ Temperature / C

Kl 6 NG@CNF-Col0 [f)(a)XRD+ (b)Raman i | Fl(c)TGA Hhgk
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