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Synthesis and photocatalytic properties of
nano-Ag@AgCl loaded activated carbon material

LIU Wen-sheng, CHENG Fan, MA Yun-zhu, YU Qiang, WANG Yi-kai

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The deposition-precipitation-photoreduction method was used to prepare nano-Ag@AgCl loaded activated
carbon material with the assistance of sonication. The structure and morphologies of the material were characterized by
XRD, XPS, TEM, SEM and EDS, while the photocatalytic properties were characterized by UV-Vis-DRS and
degradation of MO. The results show that the material is composed of amorphous carbon, silver chloride and metallic

silver. The average diameter of Ag@AgCl nanoparticles is 80 nm. After photocatalytic for 100 min, the removal

efficiency of Ag@AgCI-AC is 95%. And recycling test results show that Ag@AgCl-AC has relative stability.
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Fig. 1 SEM and TEM images of as-product: (a), (b) SEM image of as-product at different surfaces; (c) Enlarged image of region B

in Fig. (a); (d) Enlarged image of Fig. (b); (e), (f) TEM image of Figs. (c) and (d), respectively
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Fig. 2 EDS spectra of regions 4 (a) and B (b) in Fig. 1(a)
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Fig. 3 XRD patterns of raw activated carbon and

Ag@AgCl-activated carbon photocatalyst
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Fig.4 XPS patterns of Ag 3d state
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Fig. 5 Facility for preparation of Ag@AgCl-activated carbon
via deposition-precipitation method with assistance of
ultrasound (a), illustration of effect of ultrasound (b) and

formation mechanism of material (c)
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Fig. 6 Diffuse reflectance spectra of pure Ag@AgCl and
Ag@AgCl—activated carbon
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Fig. 7 Calculated band structure (a), TDOS (b) and simulated

absorbance curve (c) of AgCl
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Fig. 8 Kinetic curves for photocatalytic degradation of MO

using different materials
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Ag@AgCl-activated carbon
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(b) of degradation of MO by Ag@AgCl-activated carbon
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