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Abstract: The construction of abundant active sites and enhancement of pollutant-specific selectivity on
heterogeneous catalyst surfaces are crucial for efficient pollutant removal wvia persulfate-based advanced
oxidation processes. The incorporation of carbon dots (CDs) into copper-based oxides to construct
multivalent metal species can significantly improve the activation capability of peroxydisulfate (PS). In this
study, a simple calcination method is employed to regulate the valence state of Cu in copper-based oxides
using CDs, resulting in the synthesis of a CDs/CuQ, composite with multiphase structures containing Cu’,
Cu,0, and CuO. In the degradation of tetracycline (TC) (used as a model pollutant) , the CDs/CuQ,
composite excellent activation capability. Under the reaction conditions of TC concentration (50 mg/L) ,
PS concentration (0.5 mmol/L) , and catalyst concentration (0.06 g/L.) , the degradation efficiency of TC
reaches 99% within 60 min, with an apparent reaction rate constant of 0.066 min '. This reaction rate is 6.6
times that of CuO. Cu? acts as a continuous electron donor, not only induces the generation of selective
singlet oxygen ('O») but, more importantly, promotes the Cu®"/Cu™ cycle reaction. This cycle generates
hydroxyl radicals ( *OH) and improves activation efficiency. The use of CDs regulates the coexistence of
multivalent Cu active sites in the catalyst, which enhances the activation capability for PS, providing a new
idea for the efficient design of catalysts.
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Table 1  Comparison of CD/Cu0,-30 with other catalysts in activating persulfate for pollutants degradation

Catalyst Reaction condition

Degradation efficiency/ %

ky/(Lemin 'eg™h) Ref.
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TCJ]=20 mg/L
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Catalyst |=0.2 g/L
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SMX]=10 mg/L
PS ]=6 mmol/L
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[
[
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[
[
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[
[
[
[
[
[
[
[
[
[PG
[
[
[T

97(90 min)

HEPs@CS 99.7(10 min)

Cu,P/biochar

CuFeBC

NOR]=30 mg/L
PS]=4 mmol/L
0.05g/L
SMX]=5mg/L
PS]=2.5 mmol/L
Catalyst]=0.5 g/L
PCA]=0.5 mmol/L
PS]=7 mmol/L
Catalyst |=0.5 g/L
PGT]=2mg/L
PS]=0.5 mmol/L
Catalyst |=0.06 g/L
CJ]=50 mg/L

EGB-900 95(90 min)

Catalyst |=

CuO

CuO/HNTs

CDs/Cu0,-30 99(60 min)

100(120 min)

100(180 min)

94.5(180 min)

100(300 min)

100(480 min)

0.043 [25]

0.007 [26]

0.22 [13]

0.002 [27]

0.0063 [19]

0.002 [28]

0.0048 [29]

0.000011 [30]

0.23 This work

Note : the modified kinetic parameter 4,, is calculated by dividing the apparent rate constant (4,,,) by both the catalyst dosage and persulfate concentra-

tion, followed by multiplication with the pollutant concentration
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