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Preparation of Hollow Co-N Co-Doped Carbon Matrix Composites With Polystyrene
Templating Agentand Oxygen Reduction Properties
He Xinfu" *, Han Pengfei', Cai jiangtao" >, Wu Hongju', Tang Yong', Chang Liaobo', Gao Fan', Li Keke',
Zhang Zhanrui', Zhang Yating' >, Zhou Anning"*
(1. School of Chemistry and Chemical Engineering, Xi’ an University of Science and Technology, Xi'an 710054, China ;
2. Key Laboratory of Coal Resources Exploration and Comprehensive Utilization, Ministry of Natural Resource, Xi'an 710021, China)

Abstract : Co, N co-doped carbon-based composites(Co-NHC) with graded porous and hollow structures were prepared by us-
ing a simple and effective template-assisted method. The unique structure of the catalyst was constructed by in situ growth of zeolite
imidazolium salt skeletons (ZIF-67) on the surface of polystyrene (PS) microspheres, and by pyrolytic removal of the PS template
and carbonization of ZIF-67. The resulting catalysts show excellent oxygen reduction reaction(ORR) activity in alkaline electro-
lyte solutions, of which the onset potential, half-wave potential and limiting current density of Co-NHC-5 are 0.94 V,0.82 V and
5.45 mA/em’, respectively, which are higher than those of commercial Pt/C catalyst. The number of transferred electrons of Co-
NHC-5 obtained from the K-L curve is 3.89, indicating that its ORR process is dominant by four-electron process. The excellent
ORR performance is attributed to its large specific surface area, porous structure, high content of pyridine and graphite nitrogen ac-
tive sites. The Co-NHC-5 also shows better methanol tolerance and stability than commercial Pt/C catalyst.

Keywords : polystyrene microsphere template ; oxygen reduction reaction ; electrocatalyst ; metal-organic framework
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K O R hr & 1 A M RE i 4R
TR, LA 532 nm [E SO CHRE HOEIR

SR FH 0 3L RS 43 B A Ak 751 1) L 2% 1 R R AL
(e i
1.5 @A Hgem X

(1) TAEHAR A2 o

PRI S5 () 416 77 4 mg F 10 mL Ji& [
Y, SEIRH TEA 50 uL Nafion 57 s A ERES
FEAEEA 500 pL SN, B 1 h, B A1 0
SR . WIS L, WP R, T 2 B e b I
S AEE/NIT

(2) kA PERE IR

RN =B R R, DIRA
TR R B ik FLAR A A T A AR, 22 X i, Ag/
AgCl LI A S H R, FL A 1.0 M KOH & Tk .
AR ET, 76 BRI A O, B N, JEATIR AN, X e
WA T LR T AR AL

AR AR E e =Eagagert0-197+0.059pH *7' 1i]
LI Ag/AgCl 2 . HE AR I 8 119 L 35 Ak kg T 0
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Co-NHC-6 DA K i i Pt/C AL Uh o 325351 M 0.89,
0.89,0.87,0.91,0.91,0.94,0.92,0.93 V, Co-NHC-
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NHC-5 [
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