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Study on photocatalytic properties of different carbon nitride

nanostructures determined by time-resolved fluorescence spectroscopy
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Abstract: The time-resolved photoluminescence (PL) in the nanosecond time scale of different
g-C3N4 nanostructures (bulk g-C3N4 and nanowires) has been systematically investigated in
relation to their photocatalytic degradation of Methylene blue (MB). The main aim of the study is
to elucidate the origin of the effects in photoactivity produced by different g-C3N4 nanostructures.
Time-resolved PL analysis indicates carbon nitride nanowires introduce new stabilized
luminescent defective trap states below the conduction band revealed by long-living PL
components. While analysis indicates that the electron transfer occurring at the carbon nitride
nanowires interface is affected by the defective structure of carbon nitride. Furthermore, the
photocatalytic experimental results indicated that the as-prepared nanowires showed enhanced
activities compared with bulk g-C3Na.
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Fig.1 XRD patterns (a) and FT-IR spectra (b) for the as-prepared samples: bulk g-C3N4 and CNWs.
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Fig.2 Representative TEM micrographs of (a) bulk g-C3N4 and (b) CNWs.
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Fig.3 (a) Uv-vis diffuse reflectance spectra of bulk g-C3N4 and CNWs (b) Nitrogen adsorption/desorption

isotherm curves of bulk g-C3N4 and CNWs
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Fig.4 (a) Photoluminescence spectra of bulk g-C3N4 and CNWs (b) Time-resolved fluorescence decay
spectra of bulk g-C3N4 and CNWs
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Fig.5 (a) Degradation of MB by different samples and (b) degradation kinetics curve of different samples.
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