

    


    
      Figure 14 
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        (A) Schematic illustration of the synthesis procedure of hollow nitrogen-doped carbon tubes (h-NCTs). (B) SEM image of h-NCTs. (C) LSV curves of all h-NCTs samples and Pt/C. Adapted with permission from [113]. Copyright 2018, Royal Society of Chemistry. (D) TEM image of N,S-PGN-800. Adapted with permission from [178]. Copyright 2017, Royal Society of Chemistry. (E) SEM image of CoNC-800. (F) LSV curves of CoNC. Adapted with permission from [186]. Copyright 2017, American Chemical Society. (G) Fourier transformed EXAFS after phase-corrected spectra and (H) corresponding WT plots of Cu-K edge at R space of PPyCuPcTs. Adapted with permission from [189]. Copyright 2020, Elsevier.
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        (A) Schematic synthesis process of PCN-NaCA. (B) fs-TAS of PCN-NaCA. (C) Temperature programmed oxygen desorption profiles. (D) Free energy diagrams of ORR steps. (E) Solar-driven H2O2 generation activity. Adapted with permission from [123]. Copyright 2021, Springer Nature. (F) Schematic synthesis procedure of O-CNC. (G) UV-vis light absorption spectra, and (H) O 1s XPS spectra of O-CNC. (I) Photocatalytic H2O2 generation performance under simulated solar irradiation for 2 h. Adapted with permission from [151]. Copyright 2021, American Chemical Society.
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        (A) TEM image, (B) electronic band structure, and (C) density of states of LCN. (D) Photocatalytic hydrogenation of 4-nitrophenol. Adapted with permission from [142]. Copyright 2022, Elsevier. (E) Density of states, and (F) charge density distribution of SCN-HMS. Adapted with permission from [143]. Copyright 2020, Elsevier. (G) HAADF-STEM image of SA-Cu-TCN. (H) X-ray absorption spectra at Cu K-edge. (I) Ultrafast transient absorption spectra containing fitting results. Adapted with permission from [149]. Copyright 2020, Wiley-VCH.
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        (A) Schematic illustration of the synthesis process, (B) SEM image, (C) photocatalytic hydrogen generation performance, and (D) simulated electric field distribution of O-CN-NTs. Adapted with permission from [133]. Copyright 2022, Elsevier. (E) Conceptual photocatalysis scheme on core-shell like carbon nitride, and (F) photocatalytic hydrogen evolution performance. Adapted with permission from [39]. Copyright 2017, Elsevier. (G) Schematic of the amidation reaction assisted supramolecular assemble process. (H) SEM image of actiniae-like ACN-14. (I) Photocatalytic hydrogen evolution performance. Adapted with permission from [134]. Copyright 2021, Wiley-VCH. (J) Schematic synthesis routes, and (K) SEM image of CT1 supramolecular aggregate. (L) Photocatalytic performance. Adapted with permission from [135]. Copyright 2020, American Chemical Society.
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        (A) Schematic illustration and XAS analysis of the Ni-Mo2C@NPC. (B) Electrocatalysis test. Adapted with permission from [176]. Copyright 2021, Elsevier. (C) Schematic illustration of the synthesis and structure of N-doped Mo2C/PC. (D) The DFT calculations of N-doped Mo2C/PC towards HER. Adapted with permission from [177]. Copyright 2022, Elsevier.

      

    

  