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Figure 1 (Color online) Flow chart of the experiment.
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Figure 2 SEM images of (a, b) g-C;N,, (c, d) BiOI and (e, f) CN/
BiOL
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Figure 3 (Color online) (a) TEM image of CN/BiOI; (b) the enlarged
image of CN/BiOl (inset: HRTEM image of CN/BiOI).
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Figure 7 (Color online) (a) XPS spectra of CN/BiOI; (b—f) C 1s. N Is. O Is. Bi 4f and I 3d XPS spectra of CN/BiOI.
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Figure 8 (Color online) (a) Oxidation efficiency of g-CsN, and CN/
BiOl at different Hg0 concentrations; (b) oxidation efficiency of CN/
BiOI with different doping amounts (the total amount of CN/BiOl
sample is 0.12 g); (c) oxidation efficiencies of HgO for the CN/BiOI
under LED light irradiation and dark.
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Figure 9 (Color online) (a) Effect of different gas flow rates on the oxidation efficiency of Hgo; (b) effect of different temperatures on the oxidation
efficiency of Hgo; (c) effect of O,» NO. SO, and H,O on the oxidation efficiency of HgO; (d) effect of SnCl,-containing solution on the oxidation

efficiency of Hgo.
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Figure 15 (Color online) (a) Fluorescence spectra (4.,=380 nm) of BiOI under different concentrations of Hg0 (0-250 pg m73); (b) fluorescence
spectra of CN/BiOI under different concentrations of Hgo (simulated flue gas: NO=400 ppm, SO,=200 ppm, N,).
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Preparation of the g-C;N,/BiOI fluorescent film for integrated
oxidation and enrichment based detection of elemental mercury

Ningxin Song, Yinping Qin, Chaofu Cui, Meng Li

Department of Environmental Science and Engineering, North China Electric Power University, Baoding 071003, China

*Corresponding author (email: mlincepu@hotmail.com)

Abstract: Coal-fired flue gas is one of the major sources for atmospheric mercury emissions. Developing convenient
and high-precision methods for volatile and long-range migratory elemental mercury (Hgo) detection is essential for air
quality improvement. To address the challenges of complex procedures and low accuracy in mercury detection in coal-
fired flue gas, a g-C;N,/BiOI composite fluorescent film (CN/BiOI) is successfully synthesized via an ultrasonic-
assisted method for integrated oxidation and enrichment-based detection of Hgo. The CN/BiOI film efficiently
suppressed the recombination of photogenerated electron-hole pairs, achieving an oxidation and enrichment efficiency
of 98.2% for Hgo. Furthermore, fluorescence analysis was combined with machine learning techniques to achieve high-
precision detection of HgO concentrations. Machine learning models were employed to establish the relationship between
the fluorescence color of the CN/BiOI film and Hgo concentrations, with both Linear and support vector regression
(SVR) models demonstrating excellent fitting accuracy (R2>0.9), indicating a strong linear correlation. In summary, the
CN/BiOI composite material provides a new strategy for real-time mercury monitoring in flue gas, promoting the
pollution control system evaluation efficiency.

Keywords: elemental mercury detection, photooxidation, prediction and detection, CN/BiOI, machine learning
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