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Synthesis and characterization of graphitic carbon nitride/kaolin

nanocomposite for photocatalytic removal of nitrate from aqueous
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Abstract: Nitrate ion in water causes human poisoning and is very dangerous.
Photocatalytic removal of nitrate from water and conversion to nitrogen gas is of great
importance. In this study, heterogeneous nanocomposite g-Cs;Nu/kaolinite, due to its
natural kaolin substrate has been considered to nitrate reduction in the presence of UV
light. The results of nanocomposite photocatalyst analysis using FTIR, SEM, EDS, and
XRD instruments have clearly shown that the surface of the kaolin is covered by
graphitic carbon nitride. In this work, the nitrate aqueous solution containing nitrate ion
(50 ppm) was subjected to a photocatalytic reaction. Nitrate removal results showed the
highest rate of nitrate degradation in the first 60 minutes compared with graphitic
carbon nitride and kaolin individually. With the removal efficiency of 93.15% using the
above method, the initial concentration of 50 ppm reaches 3.5 ppm, nitrate ion, which is
below the permissible level of nitrate according to the World Health Organization
standard. Therefore, the use of nanocomposite is a convenient choice to remove nitrate
from water due to the simplicity of the preparation and commercial access to the raw
materials required for synthesis, as well as high efficiency and selectivity to N in
nitrate degradation and non-contamination of effluent.

Keywords: Photocatalytic nanocomposite; Graphitic Carbon Nitride; Kaolinite; Nitrate
Reduction; Water Treatment.

* Corresponding author Email: mhghassemi@ut.ac.ir Journal of Applied Research in Chemistry

175





