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Application of C;N;-P25 binary quantum
dots sensitized P25 composite materials in
photocatalytic reduction of Cr(VI)
7ZHOU Yonghang. AN Xinglong, WANG Min, FENG Jianguang, SUN Qiong

(College of Materials Science and Engineering, Qingdao University of Science and Technology. Qingdao 266042, China)

Abstract This study designed a novel photocatalyst by integrating carbon nitride (C;N;) with commercial
titanium dioxide (P25) using an ultrasound-assisted liquid-phase exfoliation method to prepare binary
quantum dots (QDs) . which were then dispersed onto bulk P25, yielding a C;N;-P25 QDs/P25 composite
for the reductive removal of heavy metal Cr(VI). Characterization results indicated that the C;N;-P25 QDs
were uniformly distributed on the P25 surface with a size of 2~5 nm. Under external energy excitation, e-
lectrons in the material could transfer from P25 to C;N;, and a low-resistance channel was formed within

the composite to facilitate directional electron migration. In photocatalytic Cr(VI) reduction experiments,
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the C;N;-P25 QDs/P25 composite exhibited significantly enhanced catalytic activity, which was 2. 8 and
1. 7 times higher than that of pure P25 and P25 modified with C;N; QDs alone, respectively. The incorpo-
ration of P25 QDs introduced a homojunction effect, establishing more compatible band alignment between
C;N; QDs and bulk P25, further reducing interfacial charge transfer resistance. Ultimately, a typical Z-
scheme electron transfer pathway was formed between P25 and C;N;, contributing to the exceptionally
high photocatalytic activity.

Keywords C;N;; C,N;-P25 QDs/P25 composites; photocatalytic reduction of Cr(VD ; Z-type heterojunction
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Fig. 1 Morphologies and elemental distribution maps of samples
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Fig. 5 Photoelectrochemical properties of samples
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Fig. 6 Photocatalytic performances of samples
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