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As the promising photocatalyst for green energy (hydrogen production by photocatalytic H2O splitting), graphite-like carbon nitride and its nanostructured and doped derivatives attract special attention. The simultaneously synthesis of a new substance – water-soluble carbon nitride oxide (g-C3N4)O and insoluble oxygen-doped carbon nitride (O-g-C3N4) was carried out by thermal treatment of cyanuric acid and urea mixture (1:1 ratio). The reduction of obtained (from cyanuric acid-urea) samples of carbon nitride oxide (CNO) was carried out on a technique described for the reduction of graphene oxide by hydroquinone. According to the results of chemical analysis, XPS and IR-spectrometry the chemical bonds between atoms in a heteroatomic plane of reduced carbon nitride (RCN) correspond to the bonds in a synthesized carbon nitride (SCN). According to XRD results the interplanar distance d=0.714 nm correspond to distance separating heptazine fragments in one layer of SCN. In connection with a break of some С–N-bonds, in one layer of CNO the in-plane distance increases to d=0.818 nm. After reduction (and consequently removing oxygen-containing groups) in-plane distance in a heptazine monolayer of  RCN again decreases to d=0.714 nm. However, RCN, which consists of poorly connected heteroatomic azagraphene layers, has a significantly larger (on 0.09 nm) interplanar distance between the adjacent nitrogen-carbon layers than interplanar distance between the layers of SCN. The characterization (by SEM and HR TEM) results revealed that the pyrolysis of mixture of different precursors (cyanuric acid and urea) yielded product with smaller crystalline domains but larger surface areas compared to that of melamine or urea. 
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