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Photocatalysis Coupled with Persulfate Oxidation over Nitrogen Vacancies Modified
g-C3;Ny/kaolinite Composite for Highly Efficient Removal of Bisphenol A

ZHANG Xiangwei, LI Chunquan, ZHENG Shuilin, SUN Zhiming
(School of Chemical and Environmental Engineering, China University of Mining and Technology (Beijing), Beijing 100083, China)

Abstract: A new type of graphite carbon nitride (g-C;N4)/kaolinite composites with abundant nitrogen vacancies was prepared by
using a facile thermal reduction method. The composites were characterized by using scanning electron microscopy (SEM), X-ray
diffraction (XRD), Fourier transform infrared spectrometer(FTIR), UV-Vis absorption spectroscopy and X-ray photoelectron
spectrometry (XPS). Bisphenol A (BPA) was used as the target pollutant to evaluate the catalytic activity of the composites through
photocatalysis coupled with persulfate oxidation. It was observed that the degradation rate of NGK-10:1 was 9.98 and 5.72 times
higher than those of g-C3N, and nitrogen vacancies modified g-C3;Ny, respectively. On one hand, the large specific surface area and
high porosity provided with more reactive site and hence promoted the adsorption capacity of pollutants on the composites. On the
other hand, the formation of nitrogen vacancies acted as the photo-generated electron trap centers and thus inhibited the
recombination of electron-hole pairs. In addition, there would be more electrons to activate PMS, thus promoting the formation of
SO, and -OH. Quenching experimental results showed that the non-radical pathway played the major role in the removal of BPA.
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Fig. 1 Synthesis strategy illustration of NGK-X composite
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(a) XRD patterns of NGK-10:1 and the contrastive samples
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(b) FTIR spectra of NGK-10:1 and the contrastive samples
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Fig. 2 XRD patterns and FTIR spectra of NGK-10:1 and the
contrastive samples
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(c) EDS elemental mapping images of NGK-10:1
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Fig. 3 SEM images of kaolinite and NGK-10:1, the EDS elemental mapping images of NGK-10:1
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Table 1 Specific surface area and pore structure of NGK-
10:1 and the contrastive samples

Sample NO. Sper/(m-g?) Pore volume/ (cm-g™)  Average pore size /nm

kaolinite 15.8 0.08 20.88
g-C3Ny 16.0 0.04 11.80
GK 20.1 0.10 19.01
NGK-10:1 17.9 0.08 18.03

Sger is the specific surface area.
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(c) C 1s spectra of GK and NGK-10:1
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(b) Si 2p spectra of GK and NGK-10:1
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(d) N 1s spectra of GK and NGK-10:1

Sci represents the area of C-NHx bond; Sc; represents the sum of the area of C-NHx, —C=N— and C—C bonds; Sy represents the area of C-NHx bond;

Sno represents the area of N-(C); bond; Sy represents the area of C=N-—C bond; Sn4 represents the sum of the area of C-NHx, N-(C); and C=N—C bonds.

Kl 4 GK I NGK-10:1 [ X 28 i 1

REil e, Si2p i, Clsilf. N 1sif

Fig.4 XPS spectra of GK and NGK-10:1 in the survey scan, Si 2p spectra, C 1s spectra and N 1s spectra
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(d) Rransient photocurrent response spectra of NGK-10:1 and the contrastive samples
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Fig. 5 UV-vis diffuse reflectance spectra, band gaps, PL spectra and transient photocurrent response spectra of NGK-10:1 and the

contrastive samples
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Fig. 6 Removal of BPA and linear transform In(Cy/C) of the kinetic curves of BPA with different systems, the removal of BPA and
linear transform In(Cy/C) of the kinetic curves of BPA by NGK-X
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Fig. 7 Effect of catalyst dosage, effect of PMS concentration, effect of pH values, effect of inions (20 mmol/L) on the removal of BPA
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