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Spectroscopy and Spectral Analysis
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Fig. 1 XRD pattern of g-C;N,-(0, 0.5, 1, 2, 5, 10)
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Fig. 2 UV-Vis spectrum of g-C;N,-(0, 0.5, 1, 2, 5, 10)
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Fig. 3 Fitted figure of C1S (a) and NI1S (b) binding
energy of g-C;N,-0 and g-C;N,-2
1 gCGN-(0,2, 0)HTHRAER
Table 1 Element content table of g-C;N,-(0, 2, 10)
FE i G C N 0] N/C
g-C3 Ny -0 43.62 52. 45 3.92 1. 202
g-C3Ny-2 42.13 54. 64 3.23 1. 297
g-CsN,-10 41. 65 55. 85 2.5 1. 341
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Fig. 4 FTIR spectrum of g-C;N,-(0, 0.5, 1, 2, 5, 10)
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Fig. 5 SEM image of g-C;N,-0 (a) and g-C;N,-2 (b)
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Spectroscopic Analysis of Nitric Acid-Assisted Synthesis of
Nitrogen-Defected Graphite Carbon Nitride Materials

CHEN Min-nan, TAO Hong" , SONG Xiao-feng, WANG Yi-xin, SHAO Ling. HAN Xiao, LIU Wei, YIN Guang-yi,
XIE Xin-yu, YAN Nan-xia
School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract Nitrogen-defective g-C;N, catalytic materials were synthesized by nitric acid-assisted high-temperature
polycondensation of melamine. The microstructure and spectroscopic characteristics were analyzed by scanning electron
microscope (SEM), Brunauer Emmett Teller (BET), X-ray diffraction (XRD), Ultraviolet-visible spectroscopy (UV-Vis),
X-ray photoelectron spectroscopy (XPS) and Fourier Transform infrared spectroscopy (FTIR). The modified material of sem
images exhibits a smaller pore size and a rougher surface resembling a “flower” shape, indicating that the addition of nitric acid
significantly changes the structure of the material. The BET spectrum clearly shows that the nitric acid-assisted synthetic materi-
al exhibits a large specific surface area and pore size. The XRD pattern shows that the modified material not only maintains the
general structural characteristics of the carbon nitride material, but also changes the peak width and angle at both peaks, indica-
ting that assistance of the acid can change the structure of the raw material. It is seen from the UV-Vis spectrum that the modi-
fied material has a significant red shift phenomenon, indicating that the material has a certain enhancement to the visible light
compared to the original carbon nitride material. The FTIR spectrum shows that the modified material has a change in the car-
bon-nitrogen single bond and an increase in the amino group on the basis of maintaining the original material groups. From the
image of the XPS spectrum, it was found that the binding energy of the modified material and the peak area changed, and the N
element content was significantly improved. It is speculated that the conversion of the melamine caused by the action of nitric acid
caused the increase of nitrogen. Finally, the Catalytic performance of the materials was tested under visible light and sunlight.
The results show that the method is not only simple, the consumption of nitric acid is also low, and the synthesized g-C; N, ma-
terial has better micro-structure advantages such as porous structure, smaller particle size and higher specific surface area, and
more importantly, The C/N ratio of the materials synthesized by this method has a significant downward trend, and the amino
groups also have an increased performance, which may be caused by the chemical reaction between nitric acid and melamine dur-
ing high-temperature sintering. The results of catalytic degradation of RhB by visible light and sunlight showed that the catalytic
effect of g-C5 N, was the best when the volume of nitric acid was 2 mL, and the degradation rate reached 99% , which was 2. 8
times and 2. 5 times than non-nitric acid materials, respectively. The cyclic degradation test of the material indicates that the ma-
terial has high recyclability. This materials which include highly efficient, easy-to-industrial and recyclable provides an excellent

reference for future practical applications.
Keywords Nitrogen-defective g-C; N, ; Nitric acid; Nitrogen deficiency; Photocatalysis
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