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CDs-BOC Nanophotocatalyst Actlvatmg Persulfate Under VlSlble nght for the

Efficient Degradatlon of Typlcal PPCPs Jo i

LEL Qlan XU L Al Wei, LI Zhi-min/, YA})I-G Lel J § @
(School of Envu'onmenta] and Municipal Engineering ;~Xi’an Unlverslty of Archlte(ture and Technology, Xi’an 710055 Chlnd)

Abstract; A néw type of CDs-BOC photocataly@t was synthe%lzed in a (onvenlent txf -step méthod of hydrothermal and cal(matlon
processes., Carhon quantum dots (CDs) were used to m\édlfy BiOCI nanosheets. [The as- prepared nanocomposite was characterilled by
X-ray, diffraction ( XRD) , scanning electron mlaroscopy (SEM) , high-resolution transmission electron microscopy (HRTEM) , UV-vis
diffuse reﬂectance spectroscopy (DRS), X- raf photoelectron- ﬁpectrm(’opy (XPS), and photolumlnm(ence spectroscopy (PL), which
showed that"CDs’ were successfully introduced.” The absorption- edge of 7% CDs-BOC nanocomposite was broadened to the visible light
region (424 nm) , and the charge separation efficiency was remarkably improved. To improve the degradation efficiency of organic
pollutants, persulfate (PS) was also introduced into the system. Due to the excellent photocatalytic ability of the nanocatalyst, the
photogenerated electrons can effectively activate the PS to produce more reactive oxidizing species (ROS). Under visible light (A >420
" acetaminophen (AAP) can be completely removed within 20 min. Via radical quenching experiments and
0, , and h" , and the photo-
degradation mechanism is proposed. The excellent photocatalytic performance of the CDs-BOC/PS system shows broad practical

nm) irradiation, 5 mg-L~

electron paramagnetic resonance spectroscopy (EPR) , the major ROS are determined to be -OH, -SO,

potential for wastewater treatment.

Key words:; visible-light photocatalysis; persulfate activation; carbon quantum dots; reactive oxidizing species; acetaminophen ( AAP)
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Fig. 2 SEM image of BOC, TEM, and HRTEM images of 7CB
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Fig. 3 UV-Vis diffuse reflectance spectra
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Fig. 4 Steady state fluorescence spectrum and transient fluorescence spectrum of BOC and 7CB
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Table 1  Calculation of attenuation time constants

e B,/ % T,/ns B,/ % T,/ns T,/ 18
BOC 281.626  0.7620 0.715 9.8799 1. 054
7CB 164.916  0.6287 1.426 5.1498 0.927
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= In(c/cy) =kt (2)
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Fig. 5 XPS survey spectra of BOC and 7CB
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