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Preparation of Phosphorus-Doped Graphite Carbon
Nitride and Its Application in Methylmercury Detection
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Abstract Methylmercury is extremely harmful to organisms in the environment, so there is an urgent
need for a rapid and efficient detection method. By doping phosphorus into graphite carbon nitride (g-C;
N,), the band gap was reduced and the catalytic activity was improved. An electrochemical sensor for the
determination of methylmercury (CH; Hg™ ) was constructed by using phosphorus doped graphite carbon
nitride (PCN) modified gold electrode. Under the optimized experimental conditions, CH; Hg ™ exhibits a
sensitive differential pulse voltammetry response signal. In the concentration range of 0-25 pg *« L™', the
response peak current has a good linear relationship, the sensitivity is 0.42 pA/(pg + L") and the limit of

detection is 0.182 pg « L.7'(S/N=23). In addition, the influence of inorganic mercury in CH; Hg' detection
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was climinated by adding SnCl,. PCN sensing interface shows that the detection of CHy; Hg' by heavy
metal ions has good anti-interference ability in the presence of Cu*' . Cd*" ., Pb*", Bi*" and As*' . The eval-
uation of the stability and reproducibility of the sensor also achieved good results, and the detection rate of
CH;Hg" in actual water samples reached 94.7%-104.4%. The results show that PCN modified electrode
has great potential for the determination of CH; Hg™ in actual water environment.

Key words P doped graphitic carbon nitride; electrochemical analysis and detection; band gap regulation;

methyl mercury
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ERR R T ALAL LIRS T R InE 7o R L IE LIRS CH, Heg Z IR Ip (pA)=O.
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®1 TEBBEHGREREI CH, He™ B9 T EEE L&

AR i i KeiyEm/ (pg « LY R/ (pA » pg™' » L7 LOD/(ug« L™1) B30k
Goldfilm/GCE DPV 2.18-108 0.20
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