Accepted Manuscript e —

(74

GREEN ENERGY
ENVIRONMENT

Highly Efficient Cobalt-doped Carbon Nitride Polymers for Solvent-Free Selective
Oxidation of Cyclohexane

Yu Fu, Wangcheng Zhan, Yanglong Guo, Yun Guo, Yunsong Wang, Guanzhong Lu e
PII: S2468-0257(17)30005-5

DOI: 10.1016/j.gee.2017.01.006

Reference: GEE 51

To appearin:  Green Energy and Environment

Received Date: 9 January 2017
Revised Date: 23 January 2017
Accepted Date: 26 January 2017

Please cite this article as: Y. Fu, W. Zhan, Y. Guo, Y. Guo, Y. Wang, G. Lu, Highly Efficient Cobalt-
doped Carbon Nitride Polymers for Solvent-Free Selective Oxidation of Cyclohexane, Green Energy &
Environment (2017), doi: 10.1016/j.gee.2017.01.006.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.gee.2017.01.006

Highly Efficient Cobalt-doped Carbon Nitride Polymers for

Solvent-Free Selective Oxidation of Cyclohexane

Yu Fu, Wangcheng ZhanYanglong Guo, Yun Guo, Yunsong Wang, Guanzhong Lu
Key Laboratory for Advanced Materials and Research Institute of Industrial Catalysis,
School of Chemistry and Molecular Engineering, East China University of Science
and Technology, Shanghai 200237, P. R. China

*Corresponding author, Email: zhanwc@ecust.edgzhiu@ecust.edu.cn

Abstract: Selective oxidation of saturated hydrocarbons wmtsiecular oxygen has
been of great interest in catalysis, and the dgveént of highly efficient catalysts for
this process is a crucial challenge. A new kind hedterogeneous catalyst,
cobalt-doped carbon nitride polymer (gMNz), was harnessed for the selective
oxidation of cyclohexane. X-ray diffraction, Fourigansform infrared spectra and
high resolution transmission electron microscopeated that Co species were highly
dispersed in g-éN, matrix and the characteristic structure of polyimegrCsN4 can
be retained after Co-doping, although Co-doping sedu the incomplete
polymerization to some extent. Ultraviolet—visibRaman and X-ray photoelectron
spectroscopy further proved the successful Co dpipig-GN4 matrix as the form of
Co(I)-N bonds. For the selective oxidation of ojexane, Co-doping can markedly
promote the catalytic performance of gNg catalyst due to the synergistic effect of
Co species and gs8,4 hybrid. Furthermore, the content of Co largelyeaféd the
activity of Co-doped g-€N4 catalysts, among which the catalyst with 9.0 wt% C
content exhibited the highest yield (9.0%) of cyeranone and cyclohexanol, as
well as a high stability. Meanwhilghe reaction mechanism over Co-dopedsiHC
catalysts was elaborated.
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1. Introduction

C—H activation is always a spotlight for the depaslent of chemical industry
owing to the ubiquity of C—H bonds in organic mailes [1-3]. However, saturated
hydrocarbons consist of only strong and localizedle bonds, C—C and C-H bonds,
so that they generally have no empty orbitals of &mergy or filled orbitals of high
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