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Oil-in-Water Self-assembled Ag@AgBr/BiOBr: a Highly
Efficient Visible Light Photocatalyst

AN Wei-Jia' LIU Li' LI Xin-Lei* LIN Shuang-Long' HU Jin-Shan'
LIANG Ying-Hua™' CUI Wen-Quan™'
(‘College of Chemical Engineering, Hebei United University, Hebei Provincial Key
Laboratory of Inorganic Nonmetallic Materials, Tangshan, Hebet 063009, China)
(Battalion Eight of Cadet Brigade, Third Military Medical University, Chongqing 400038, China)

Abstract: A highly efficient photocatalyst consisting of Ag@AgBr nanoparticles decorated by three-dimensional
flower-like hierarchical BiOBr (Ag@AgBr/BiOBr) were synthesized via a facile oil-in-water self-assembly method
and applied to decontaminate methylene blue (MB) solution. The photocatalysts were characterized by X-ray
diffraction (XRD), Scanning electron microscopy (SEM), Transmission electron microscopy (TEM), Energy
dispersive X-ray (EDX), UV-Vis diffuse reflectance spectroscopy (DRS) and X-ray photoelectron spectroscopy
(XPS), photoluminescence (PL) photocurrent and electrochemical impedance spectra (EIS) measurement. The
results showed that the Ag@AgBr nanoparticles possessed average diameters of 20 nm, and were tightly adhered
to the surface of the BiOBr. Ag@AgBr/BiOBr composites enhanced the visible light absorption efficiency and
efficiently accelerated the separation of the photogenerated charge carriers due to the surface plasmonic
resonance. Meanwhile, the Ag@AgBr(15wt%)/BiOBr composite photocatalyst showed the highest degradation rate,
and about 90% of MB could be degraded under visible light irradiation for 30 min. Additionally, studies
performed using radical scavengers indicated that +O,”, h* and Br° acted as the main reactive species. On the

basis of experimental and theoretical results, the photocatalytic mechanism was proposed.
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(a) Comparison of photocatalytic activies of as-prepared samples for the degradation of MB; (b) First-order rate

constant of the Ag@AgBr/BiOBr composite photocatalysts with various content of Ag@AgBr
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