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ABSTRACT 

 The thin sheet of g-C3N4 has been synthesized by thermal condensation process. Urea was used as the 

source for the graphitic carbon nitride. It was heated at 500˚C in the muffle furnace to handle the thermal 

condensation process. Further it was sonicated for 30min to exfoliate the thin sheets from bulk g-C3N4. The yellow 

color powder was obtained as the final product. The UV-Vis absorbance was identified using UV-Vis 

spectrophotometer. The bandgap of the prepared material is to be Eg= 3.38eV. It is to prove that the material is 

metal free semiconductor. FT-IR analysis was done to confirm the structure and the presence of C=N. Under 

sunlight irradiation the photocatalytic activity is performed, it took 90min for complete degradation methylene 

blue. 
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1. INTRODUCTION 

 Nanotechnology is advanced technology which solves numerous current world problem. Recently nano 

materials is involved in all sector applications. Carbon nitride is a kind of novel organic material composed of 

carbon and nitride. It is a metal-free semiconductor. Due to the presence of carbon and nitrogen it is chemically 

stable. It exhibits high thermal stability and non-toxicity. In 2013 Yuanhao Zhang, Synthesis and luminescence 

mechanism of multicolor-emitting g-C3N4 nanopowders by low temperature thermal condensation of melamine,  

have explained the synthesis of g-C3N4 by thermal condensation method using melamine in air. In that they arrived 

only 6% final product. In 2014 Daqiang Gao, Defect-related ferromagnetism in ultrathin metal free g-C3N4 

Nanosheets, they had synthesized it using urea as a source and the heating temperature is 450-500˚C temperature 

at 10˚C /min. The ultrathin g-C3N4nanosheets were synthesized by thermal condenstation process and characterized 

using UV-Vis, FT-IR spectrometer and under the sunlight irradiation the Photocatalytic activity is performed. 

 

2. MATERIALS AND METHODS 

 The graphitic carbon nitride is prepared by thermal condensation process. In this process the urea was used 

as the source material. 10g of urea was taken as the starting material. It was closed using a lid and placed inside the 

muffle furnace. It was heated at 500˚C for 2hrs at the heating rate of 10˚C/min. after 2hrs it is allowed to cool down 

to room temperature for some time. After that it is softly grinded in the mortar for 5min. The yellow color powder 

was obtained as the final product. It is collected in the sample tube for further characterization. 

 

3. RESULTS AND DISCUSSION 

 The prepared material is characterized using UV-Vis spectrophotometer (systronics, 2202, India) and FT-

IR spectroscopy (Bruker Optics, Alpha T; Germany) for their optical properties. Photo catalyst activity has been 

done using sun light irradiation. 

 The fig 1 gives the information about the UV-Vis absorbance spectrum of g-C3N4. The peak obtained in 

the spectrum is 322nm. This absorbance peak helps to plot the bandgap of the prepared material. The fig. 2shows 

the plots of direct band gap transition, (hagainst hgraph which revenues the band gap values of 3.38eV for 

g-C3N4. This bandgap confirms the prepared material is the semiconductor. 

  
Figure.1.Bandgap of g-C3N4 Figure.2.Uv-Vis absorbance of g-C3N4 
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Then it is further characterized using FT-IR spectrometer to identify its functional group and the C=N 

bonds and structures. Fig 3 shows the FT-IR spectrum of g-C3N4. In the obtained spectrum, 

 
Figure.3.FTIR spectra of TiO2 

A bunch of peaks from 1250-1750cm-1 region are related to typical stretching vibration modes of C=N and 

C-N, The degraded peaks 3200- 3400 Cm-1 shows the modes of –NH2 groups. It proves that the prepared sample is 

a metal free structure. 

Photocatalytic degradation of methylene blue: The contamination of ground water and other water resources are 

the great problems in the developing nations like India .But presently, various activities such as RO, UV treatment 

remains a great remedy for saving the water environment for our future generation. In this queue the photocatalytic 

activity also joint to make a new revolution. The photocatalytic process helps in removing the contamination in 

water resources and it can also be recycled. The reaction is activated by light, advanced oxidation process involved 

in the photocatalytic water purification process with sunlight irradiation. The oxidation and reduction reaction 

involves in the purification process. 

 
Figure.4.The MB degradation by TiO2 

 

In this work we used methylene blue as the contaminant in pure water. The concentration of the MB was 

1x10-5 g/mol. was taken in 200ml of water. 0.5g of material was added to the methylene blue solution and sonicated 

for 15min and kept at dark room for 30min. then the solution is kept under sunlight for irradiation. The color of the 

solution changes from blue to white after 90min. It shows the degradation of the MB. The UV peaks of MB 

degradation gives the performance of the material. 

4. CONCLUSION 

The ultrathin g-C3N4 has been synthesized by simple technique called thermal condensation. The UV 

spectrum shows the peak at 322nm. The bandgap plot gives the bandgap as 3.38eVwhich confirms that it is the 

metal free semiconductor.The FTIR spectrum shows presence of C=N, C-N in the material. And also the bunch of 

degraded peaks gives the information about the degradation of melamine. The photo degradation shows good 

performance, it is expected to get even better degradation upon increasing reaction temperature in synthesis process. 
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