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Influence of temperature on nitrogen field of graphene and its

performance test

Li Ziqing He Wenxiu Zhang Yonggiang Yu Huiying Li Xingsheng Liu Bin
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Science & Technology.Baotou 014010)

Abstract With the oxidized graphite as raw material, urea as nitrogen,in 120~220°C hydrothermal conditions,
the nitrogen doped graphenes with different N content were synthesized. Fourier transform infrared spectroscopy
(FT-IR) , X-ray diffraction (XRD), field emission scanning electron microscope (FESEM), X-ray energy spectrum
(EDS) , X-ray photoelectron spectroscopy (XPS) and electrochemical test were used to study the morphology and
electrical properties of samples. The results showed that: The size and amount of internal mesh of material increased
with the increasing of hydrothermal temperature,and got the different doping content of graphene. Where N elements
were doped into graphene lattice in three forms: “pyridinic N”, “pyrrolic N” and “graphitic N”. The increasing of
temperature was not conducive to the formation of pyrrole nitrogen, pyridine nitrogen and pyrrole nitrogen gradually
transformed into more stable graphite nitrogen. The change of type of nitrogen-containing groups with temperature
indicated that the nitrogen atoms were gradually integrated into the interior of graphene lattice.In the 6mol/L. KOH
electrolyte,the specific capacitance of nitrogen-doped graphene obtained at 180°C was up to 187.6F/g at 10mA/g
current density.
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