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Fig. 1 Schematic illustration of the formation process of
a-Fe,0;/Ag/AgCl plasmonic heterostructure
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Fig. 2 XRD patterns of disc-like a-Fe,0; NPs,
a-Fe,0;/Ag NPs and a-Fe,0;/Ag/AgCl NPs
2.2 a-Fe,0,/Ag/AgCl E & MK IR RE
3 MR a-Fe,0; 99Kk . a-Fe,0./Ag &
YKIRL . a-Fe,0,/Ag/Ag/Cl S K BURLK) SEM
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Fig.3 SEM, TEM and HRTEM images of disc-like a-Fe,O; NPs, a-Fe,0;/Ag NPs, a-Fe,0;/Ag/AgCl NPs
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Fig.4 UV-visible absorption spectra of disc-like a-Fe,0,
NPs, a-Fe,0,/Ag NPs, a-Fe,0;/Ag/AgCl NPs
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FEIEH T Ag GOKBURI 5], LSPR UV M T
JEHEALTE s a-Fe,0./Ag/AgCl 55 A0 K WURL Y & {H
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Fig. 5 Photocatalytic performance of a-Fe,0,/Ag/AgCl
composite nanoparticles
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Fig. 7 Proposed photocatalytic mechanism and electron-
hole separation in a-Fe,0;/Ag/AgCl hybrid NPs under
simulated sunlight
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Controllable Synthesis and Enhanced LSPR Photocatalytic Activity of Disc-like
a-Fe,0,/Ag/AgCl Composite Nanoparticles

LIU Jun, MA Nanke, LI Guagli, HE Quanguo

( College of Life Sciences and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The disc-like a-Fe,0,/Ag/AgCl composite nanoparticles were synthesized via the multi-step method.

I’* assisted hydrothermal method. Then, Ag NPs were anchored

Firstly, disc-like a-Fe,0; NPs were prepared by the A
on the surface of a-Fe,O; NPs by the classical “silver mirror” reaction. Finally, the a-Fe,0,/Ag/AgCl composite
nanoparticles were obtained by the in-situ oxidation. The structure, morphology and photocatalytic performance of as-
prepared heterostructure were characterized by XRD. SEM. TEM and UV-vis absorption spectrum. The photocatalyst
was used in the degradation of RhB, AO7 and MG under UV-visible light illumination. The better photocatalytic
property of the photocatalyst was presented compared with the commercial TiO, (P25). The enhanced photocatalytic
performance could be ascribed to the broad spectral response of a-Fe,0,/Ag/AgCl and efficient charge transfer between
plasmon-excited Ag nanoparticles and semiconductors. Significantly, this Fe,0,/Ag/AgCl composite nanoparticles could
provide a viewpoint on preparing other plasmonic-based photocatalysts for the practical application in environmental
issues.

Keywords: iron oxide; composite nanoparticle; noble metal; plasmonic-based photocatalyst
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