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Figure 1 ~ General reaction scheme for the synthesis of carbon nitride!”!
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Figure 2 (a) and (b) TEM images of hollow carbon nitride spheres synthesized by introduction of

porous substrates into a steel reactor; (¢) SEM image of carbon nitride spheres prepared in diglyme[lg]
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Figure 3 TEM images of graphitic carbon nitride nanocrystallites

(a) nanoparticles, (b) the corresponding TED patterns, (c) hollow balls and (d) square frameworks!"")
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Figure 4 SEM images of the mesoporous carbon nitride spheres synthesized by the nanocasting

approach using spherical mesostructured cellular silica foams as a hard template[m
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Figure 5 SEM images of the used silica matrix (a) and the carbon nitride spheres after etching the matrix (b))
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Figure 7 (a) a typical TEM image of the synthesized carbon nitride nanotubes: (b) SEM image of the

graphitic carbon nitride

prepared in molten salt!®]
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carbon nitride nanotubes; (¢) HRTEM image of a tubular structure of a carbon nitride nanotube;

(d) TEM image of a typical carbon nitride nanotube!”"
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Figure 8 The synthesis of carbon nitride nanotubes via a simple benzene-thermal

process involving the reaction of C3N3Cls with NaNL
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Figure 9 The synthesis of carbon nitride nanotubes involving the reaction

of cyanuric chloride with sodium *!
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Figure 10 (a) and (b) are low magnification SEM images of carbon nitride nanotubes; (c) and (d) are TEM images

of a typical carbon nitride nanotube bundle and several carbon nitride nanotubes with open ends. respectively[zs]
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Figure 11 The process of forming layered graphitic carbon nitride from dicyandiamide (1) and melamine (2)]
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Figure 12 SEM images of the graphitic carbon nitride nanobelts (a) and nanotubes (b)*
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Figure 13 HRTEM images of mesoporous carbon nitride sample
(a) longitudinal projection (along the mesoproes), (b) cross-senctional projection (across the mesopores) -

Corresponding fast Fourier transforms of the patterns are shown in the insets of (a) and (bt
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Figure 14 TEM (a) and SEM (b) images of carbon nitride!"”!
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Progress in Nanostructures of Graphitic Carbon Nitrides

LUO Peihui> SHI Gao~quan
(Department of Chemistry, Tsinghua University, Beijing 100084, China)

Abstract ; Graphitic carbon nitrides are polymers with graphite-like conjugated layer structures,
which are formed mainly via the combination of carbon and nitrogen elements- Due to the graphitelike
conjugated planes of these polymers, a variety of nanostructure materials could be synthesized, such as
spherical, tubular, ribbon-like and mesoporous nanomaterials- These materials have various unique
properties including low density, high hardness, chemical inertness, biocompatibility, and special
optical and electrical characters- Therefore; they have wide applications as catalysis, biotechnology
gas storage, superhard materials, optical and electronic materials, metal anticorrosion- This review
summarizes the synthetic methods of graphitic carbon nitrides and the latest progress in fabricating their
nanostructures- The effects of preparation conditions on structures, morphologies and properties of
these nanomaterials will also be discussed-

Key words . Graphitic carbon nitrides; Nanostructure; Synthesis; Applications



