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Fig. 1 XRD patterns of ATP, CQDs, PrFeO,, PrFeO;/ATP and
CQDs/PrFeOs/ATP
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Fig. 2 FT-IR patterns of ATP, CQDs, PrFeO; and
CQDs/PrFeOs/ATP
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Fig.3 TEM images of CQDs(a) and CQDs/PrFeO;/ATP(c) and HRTEM images of CQDs(b) and CQDs/PrFeO;/ATP(d)
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Fig. 4 UV-vis patterns of CQDs, PrFeO; and CQDs/PrFeOs/ATP
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Fig. 5 Photocatalytic denitration performance of PrFeOs;/ATP
and CQDs/PrFeO;/ATP with different loadings of CQDs
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Fig. 6 Schematic diagram of photocatalytic oxidation denitration mechanism of CQDs/PrFeO;/ATP
presence of oxygen over TiO,[J]. Langmuir, 2003,
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Preparation of CQDs-modified PrFeQO;/attapulgite composites with
enhanced photooxidation denitration property

HE Cheng-li, LI Xia-zhang, ZHOU Yong-sheng, ZUO Shi-xiang, LUO Shi-ping, YAO Chao

(Advanced Catalytic and Green Manufacturing Collaborative Innovation Center,

Changzhou University, Changzhou 213164, China)

Abstract: By CQDs-(Carbon quantum dots) modified PrFeOj/attapulgite (ATP) composites were prepared by sol-gel/
impregnation method using ATP as support, Pr(NOs);, Fe(NOs); and citric acid as raw materials. The morphology and
structure of the composites were characterized by X-ray diffractometer(XRD), transmission electron microscope(TEM),
UV-Vis diffuse reflectance spectroscope(UV-Vis DRS) and Fourier transform infrared spectroscope(FT-IR). The
photocatalytic denitrification was investigated with different mass ratios of CQDs. The results show that the incorporation
of CQDs remarkably promotes the photocatalytic activity of the composite. When the loading amount of the carbon
quantum dots is 4% (mass fraction), the NO conversion rate of the composite reaches the highest of 85%.The mechanism
is put forward as follows, under visible light irradiation, the PrFeO; is excited where the electrons jump from the valence
band to the conductive band, and the electrons quickly migrate to the CQDs forming super oxygen radicals, while the
holes remain in the valence band of PrFeO;, both of them had super oxidation property and further oxidized NO to NO; .
The CQDs not only facilitate the separation of photogene rated electrons and holes, but also extend the spectrum
absorption range of the composites. Such synergistic effect is expected to improve the photocatalytic denitration
performance of the products.

Key words: rare earth perovskite; attapulgite; carbon quantum dots; photocatalytic oxidation denitration
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