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Construction of Ag SPR-Promoted S-Scheme SnNb,Og/AgsPO,4 Heterostructure for Enhanced
Visible-Light-Driven Photocatalytic Activity

DAl Kai, ZHANG Haibo, ZHANG Jinfeng, WANG Zhongliao
(Anhui Province Key Laboratory of Pollutant Sensitive Materials and Environmental Remediation, Huaibei Normal University,
Huaibei 235000, Anhui, China)

Abstract: Ag surface plasmon resonance promoted step-scheme (S-scheme) SnNb,Og/AgsPO, heterojunctions were constructed via
simple chemical deposition and precipitation. The samples were characterized by X-ray diffractometer, field-emission scanning
electron microscope, high resolution transmission electron microscope, X-ray photoelectron spectrometer, UV-Vis diffuse reflectance
spectrometer and photoluminescence spectrometer. The photocatalytic activities of SnNb,Og, AgsPO,; and SnNb,Og/AgsPO,
composites can be determined via degradation experiments. The results show that the SnNb,Og/AgsPO, composite possesses an
optimum degradation performance in the photocatalytic degradation of methylene blue. Besides, the pseudo—first—order rate constant
(Kgpp) Of SNNb,Og/AgsPO, is 0.313 min~, which is 13.1 times and 4.8 times greater than that of SnNb,Og and AgsPO,, respectively.
Also, Ag surface plasmon resonance—promoted SnNb,Og/AgsPO, S-scheme heterojunction can accelerate the separation of
electron-hole pairs, thereby enhancing the redox reaction capability of the whole system.

Keywords: step -scheme; surface plasmon resonance; photocatal ytic degradation; carrier separation
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Fig.1 XRD patterns of SnNb,Og, AgsPO, and SnNb,Og/AgsPO,

(b) FESEM of AgsPO,

(e) Lattice fringes image of SnNb,Og/AgsPO,
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Fig.2 FESEM and HRTEM images of SnNb,Og, AgsPO, and SnNb,Og/AgsPO,
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Fig. 3 XPS spectra of SnNb,Og, AgsPO, and SnNb,Og/AgsPO,
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Fig. 4 UV-Visabsorption and band structure analysis of SnNb,Og, AgsPO, and SnNb,Og/AgzPO,
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Fig.5 Photocatalytic activity for MB of SnNb,Og/AgsPO,

&1 WHAEAFITERIE MB BIFEREHER
Table1l Degradation rate of MB at different time of some

photocatalysts
Sample Degradation efficiency ~ Kgpp/mi nt  Reference
Au/SNO 91%/180 min 0.0135 [34]
SNO/CN 99%/240 min 0.0173 [35]
ZnO/Ag 44.8%/140 min 0.0004 [36]
SnNb,Og/AgsPO, 99.58%/10 min 0.3130 Thiswork
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Fig. 9 Caculated Fermi levels of SnNb,Og and AgsPO,
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