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Abstract

Photocatalytic production of hydrogen peroxide (Hz20:2) is considered a green and sustainable alter-
native to the conventional anthraquinone process. However, graphitic carbon nitride (g-C3sN4) suf-
fers from limited specific surface area, severe photogenerated charge carrier recombination, and
insufficient oxygen reduction activity, which restrict its practical photocatalytic performance. In
this work, sodium bicarbonate (NaHCO3) was employed as a modifying agent to construct Na*-doped
g-C3N4 (CN-Na) via a one-step high-temperature thermal polycondensation method. The results in-
dicate that the introduction of NaHCOs plays a crucial role in regulating the material structure, lead-
ing to partial exfoliation and fragmentation of bulk g-CsN4, thereby significantly increasing the spe-
cific surface area. Meanwhile, a slight lattice expansion confirms the successful incorporation of Na+
into the g-C3N4 framework. UV-vis diffuse reflectance spectroscopy reveals a red shift of the absorp-
tion edge and a narrowed band gap, indicating enhanced visible-light harvesting ability. Photoelec-
trochemical measurements show that CN-Na exhibits a higher transient photocurrent response and
lower charge transfer resistance, demonstrating improved separation and migration efficiency of
photogenerated electron-hole pairs. Under visible-light irradiation, CN-Na displays excellent H20:
production performance, with a yield more than 10 times higher than that of pristine g-C3N4+ and
maintaining stable growth over time. Electron paramagnetic resonance (EPR) analysis further con-
firms that Na modification promotes the generation of superoxide radicals (-O; ), thereby enhanc-
ing the two-electron oxygen reduction pathway. In summary, the NaHCO3-assisted Na* doping strat-
egy enables synergistic optimization of both the structure and electronic properties of g-CsNg, sig-
nificantly improving its photocatalytic H202 production performance and providing an effective ap-
proach for efficient solar-driven green hydrogen peroxide synthesis.
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Figure 1. (a) SEM image of CN, (b) SEM image of Na-CN
1. (a) CN B9 SEM [, (b) Na-CN SEM
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Figure 2. XRD patterns of the CN and CN-Na
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Figure 3. (a) UV-Vis diffuse reflectance spectra, (b) Tauc plots, (c) XPS valence band spectra, and (d) band structure diagrams

of CN and CN-Na
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Figure 4. Comparison of photocatalytic H2O2 production performance between CN and CN-Na
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Figure 5. (a) Transient photocurrent responses and (b) electrochemical impedance spectroscopy (EIS) Nyquist plots of CN

and CN-Na
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Figure 6. EPR characterization of superoxide radicals (-O; ) over CN and CN-Na under dark/light
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Figure 7. (a) Recycling stability of photocatalytic H2O2 production and (b) FTIR spectra of the catalyst before and after reac-
tion
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