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Abstract

The ideal two-dimensional structure of graphene is due to the sp” hybrid structure of carbon atoms, it also has the advantages of large
specific surface area, high conductivity, excellent chemical stability and low cost, which make it an ideal carrier for composite materi-
als. However, graphene has no band gap, which makes its conductivity difficult to be controlled, moreover the surface of graphene is
greasy and inert, which is not conducive to composite with other materials, thus hindering the application of graphene. It is found that
the size of nitrogen atoms is closest to carbon atoms, so they have better compatibility with graphene, and are easy to be doped into
graphene lattice to obtain stable nitrogen doped graphene materials (NG). More importantly, the introduction of nitrogen produces N-C
bond, in which the C atom adjacent to N atom carries more positive charge, which can effectively increase the electronegativity and
nuclear electron adsorption of graphene materials, improve NG, and create better catalytic conditions for redox reaction. These charac-
teristics make the preparation and application of NG become an important direction in various fields. This paper provides some bench-
marks for developing more efficient ng to solve technical problems in theory and practice and challenges in various fields.
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