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Prepar ation and photocatalytic performance of ultrathin
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Abstract: Ultrathin oxygen-doped g-C;N,4 nanosheets were prepared from ultrasound-assisted oxidative
exfoliation of thermally polymerized graphite phase carbon nitride (g-C;Ny4) using H,SO4 and KMnOy, as
oxidant. The effects of ultrasound-assisted oxidative exfoliation on the morphology and structure of pristine
g-C;Ny were investigated by HRTEM, XRD, AFM and XPS. The ultrathin oxygen-doped g-C;Ny4
nanosheets were further evaluated for its photocatalytic performance on Congo Red degradation under
visible light, followed by analysis on its photocatalytic activity enhancement mechanism by means of
UV-Vis-DRS, EIS and PL. The results showed that the ultrathin oxygen-doped g-C;N, nanosheets with a
specific surface area of 58.45 cm?/g and thickness of 1.08 nm was obtained from 6 h ultrasound-assisted
oxidative exfoliation of pristine g-C;Ny4. The degradation rate of Congo Red aqueous solution with a mass
concentration of 20 mg/L catalyzed by the ultrathin oxygen-doped g-C;N4 nanosheets (mass concentration
of 200 mg/L) was 83.1% at 120 min. This good photocatalytic performance was attributed to the fact that
the ultrathin oxygen-doped g-C;N4 nanosheets had more active sited exposed and was more conducive to
the separation and transport of photogenerated carriers than the pristine g-C;N,.
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materials
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HRTEM (a) and AFM (b) images of pristine g-C;N4 and ultrasound-assisted oxidative exfoliated samples; Effects of
ultrasound-assisted oxidative exfoliation time on average thickness (c), average hydrated particle size (d) and specific
surface area (e) of pristine g-C3Ny

Fig. 1
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Fig. 2 XRD patterns (a), FTIR spectra (b), full XPS survey spectra (c) and elemental mass fractions of pristine g-C3N, and
ultrasound-assisted oxidative exfoliated samples (d); Mass fractions (e) as well as high resolution C 1s (f), N 1s (g)
and O 1s (h) XPS spectra of pristine g-C3N, and ultrasound-assisted oxidative exfoliated samples
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Table 1 Comparison of average thickness of g-C;Ny4 by different
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Gk R P B TR A ) g v 8~10 [9]
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WK UK IR Ak 3 5.36~6.94 [27]
e B TR E W TR 72 A7 3 [28]
gk R TR B 1 2 (7]
FERUE b T ek i R ) 1.08 AHFF
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W 24 o S, AR 3b RTAT, SR A
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Fig. 3 Dispersion stability (a) and turbidity change (b) of pristine g-C;N, and ultrasound-assisted oxidative exfoliated

samples in water for 24 h
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Fig. 4 Degradation rates (a), degradation kinetic curves (b),

and degradation kinetic model (c) of Congo Red by
pristine g-C3N,4 and ultrasound- assisted oxidative
exfoliated g-C3N, nanosheets
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