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Fabrication of Oxygen-functionalized Graphitic Carbon Nitride and
Its Photocatalytic Removal of Gaseous Toluene
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Abstract Photocatalytic oxidation is a promising approach to detoxify indoor air pollutants such as volatile organic
compounds (VOCs). Among various photocatalysts, graphitic carbon nitride (g-C5N,) is notable for its relatively narrow bandgap
(2.70 eV), which enables activation using visible light. However, its applications are hindered by the rapid electron-hole
recombination. To overcome this issue, this study proposes the fabrication of oxygen-functionalized g-C3N, and evaluates its
performance in the removal of VOCs, especially toluene. To this end, the formation pathway of g-C3N, was first examined using
its thermogravimetric analysis, identifying 550°C as the optimal production temperature. To enhance the photocatalytic activity,
ammonia hydrothermal treatment was further processed to incorporate hydroxyl groups onto the surface of g-CzN4. The
resulting OH-g-C3N, exhibited an increased removal efficiency of 47.3% toward toluene compared with g-C3N,, corresponding
to the degradation of 5.26 microgram of toluene. This improvement is attributed to the enhanced surface polarity facilitated by
hydroxyl functionalization. During the photocatalytic oxidation, the CO, generation is a key indicator of complete oxidation. The
toluene conversion efficiency into CO, induced by OH-g-C3N, was 1.21-fold higher than that by g-C3N,, indicating reduced
formation of partially oxidized intermediates. Therefore, these findings demonstrate that g-C3N, functionalized by hydroxyl
group offers enhanced photocatalytic performance for toluene removal under visible light, suggesting its potential for practical
applications in indoor air purification.

Key words: Indoor air pollution control, Photocatalytic oxidation, Graphitic carbon nitride, Hydroxyl surface modification,
Toluene degradation
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Fig. 1. Flow diagram to fabricate g-C3N, functionalized with hydroxyl group through melamine pyrolysis and subsequent

ammonia hydrothermal treatment.
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Fig. 2. (a) Mass variation and degradation rate (i.e., differential thermogram, DTG) of melamine (from 40 to 900°C at a heat

gradient of 10°C/min) and (b) its Py-GC/MS chromatogram.
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Fig. 4. TGA of g-C3N, with an isothermal time of 3 h at 550°C.
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