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One-pot Synthesis of Phosphorus Doped G-C;N, with Enhanced Visible-light
Photocatalytic Activity

XU Zan, YU Xue-Gang, SHAN Yan, LIU Feng-Feng, ZHANG Xian-Ming, CHEN Ke-Zheng

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

Abstract: A series of P-doped g-CsN, (P-CN) samples were prepared using urea (CO(NH,),) and diammonium hy-
drogen phosphate ((NH,),HPO,) as raw materials by a simple thermal condensation method. The surface morphologies
and structures of the as-prepared samples were characterized by X-ray diffraction (XRD), fourier transform infrared
spectroscope (FT-IR), X-ray photoelectron spectroscope(XPS), scanning electron microscope (SEM), transmission
electron microscope (TEM), UV-Vis diffuse reflection spectra (UV-Vis DRS) and N, adsorption-desorption isotherms,
respectively. The visible-light photocatalytic property was demonstrated for photodegradation of Rhodamine (RhB)
solution, and the photocatalytic mechanism for the P-CN samples under visible-light was tentatively proposed. The
corresponding results indicate that C atoms in g-C3N, are replaced by P atoms, which modifies the surface morpholo-
gies and electronic structures. The as-prepared P-CN samples show remarkably higher photocatalytic efficiency than
pure g-CsN, for RhB degradation under visible-light irradiation. 3%P-CN sample demonstrates the highest photocata-
Iytic activity, which degrades 96.8% RhB after reaction for 30 min. The replacement of P to C atoms in g-C3N, makes

the surface of P-CN in an electron-rich state. Furthermore, the research indicates the conduction band of P-CN shifts to

Y B 2016-05-30; UKEIEHFE A 2016-09-12

EETE: L4&4 ARBEIES (ZR2012EMQO0L); 7 & T FERIHF 7T 1% (13-1-4-205-jch); 1L 444 i S 4 AR F5 o 5 41
T 1 By AR R R
Natural Science Foundation of Shandong Province( ZR2012EMQO001); Basic Research Program of Qingdao City(13-1-4-
205-jch); International Cooperation Program for Young Scholar Sponsored by Shandong Provincial Education Department

fEEEA 1R #(1991-), ¥, Wi-LWF5T4E. E-mail: xuzand4585@163.com

WiEE : TN, @I#09%. E-mail: yuxuegang2009@163.com; B4 iE, #4%. E-mail: kchen@qust.edu.cn



156 TS| R =

32 3%

more negative values, which improves the reduction performance of photoelectron. The electrons in conduction band

of P-CN reduce O, to -O, in the reaction system, so that the photocatalytic property are improved significantly.

Key words: phosphorus; g-C3N,; visible-light; photocatalysis
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Fig. 1 XRD patterns of the as-prepared photocatalysts
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Fig. 2 FT-IR spectra of the as-prepared photocatalysts
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Fig. 4 SEM images and EDS pattern of the as-prepared pho-
tocatalysts
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Fig. 6 Degradation curves of RhB under visible-light irradia-
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