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Fig. 1 Schematic illustration of the preparation of
the B-N-G-CNT
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Fig.3 HRTEM image and Raman spectra of
the typical B-N-G/CNT
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Fig. 4 XPS survey scan spectras of B-N-G-CNT
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ZHAER - RAREESMBIFERESTLFRENIEETRR

FHIE X [FIRE R T =4l SR S G RRINKRE R SN
B 5T (4 R IR Xk LA 2 PR RE A SR A

0.1

o —— B-N-G;
5  0f= = = B-N-G-CNT;
<.t —e— I PH/C
ER
=
£ -02
o
g
£ -03
3
04 L v L .
0.2 04 0.6 0.8 1.0 12

potential versus RHE/V
6 ¥ 1600 rrmin ' T B-N-G-CNT. B-N-G 5
@k Pt/C B9 LSV gk
Fig. 6 LSV curves of B-N-G-CNT, B-N-G and Pt/C
electrodes at a rotation rate of 1600 r-min”'
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K-L 7, 113 0.5~0.7 VI, BT B n=~4,
HEB T O, #£ B-N-G-CNT 2 [ 1) FL £k S 0 4 37T 4
ML AR

0.1

~ Or
E
S 0.1
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Fig.8 Durability evaluation of B-N-G-CNT and Pt/C electrodes
for 25 000 s at 0.7 V and a rotation rate of 400 r-min”"
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Preparation of 3D Graphene and Carbon Nanotubes Composites with High

Electrocatalytic Activity for Oxygen Reduction Reactions

WU Xiaobo"?, JIANG Limin', ZHONG Haoyin’, WANG Peng',

TAN Dongliang', HE Tao', GUO Huaixiang', XIE Zhiyong’

(1. College of Metallurgy and Material Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China )

Abstract: 3D Boron and Nitrogen dual-doped graphene and carbon nanotubes (B-N-G-CNTs) was fabricated by

chemical vapour deposition (CVD) method. The structure and morphology of the B-N-G-CNTs were investigated by

scanning electron microscopy (SEM), energy disperse spectroscopy (EDS) and transmission electron microscopy (TEM).

The results showed that the B-N-G-CNTs were of 3D porous graphene structure, the graphene and carbon nanotubes

formed into a stable chemical bonding, showing the features of high quality and less defects. The electrocatalytic activ-

ity for oxygen reduction was demonstrated by cyclic voltammetry (CV), the rotating disk electrode (RDE) and Amper-

ometeic (i-f curve) method. The electrochemical measurements showed the B-N-G-CNT was more efficient than B-N-G

for ORR in terms of the onset/peak potential while a typical four-step pathway was seen for the B-N-G-CNT in an

O,-saturated 0.1mol-L™' KOH solution, and the catalytically active sites on the B-N-G-CNTs were much more durable

than the commercial Pt/C electrode.

Keywords: 3D graphene; carbon nanotube; oxygen reduction reaction; fuel cell



