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h  i  g  h  l  i  g  h  t  s

� There  was  no  report  investigate
Ag@AgCl  core-shell  structure  syn-
thesized  by  [Bmim]FeCl4 IL.

� The  photocatalytic  activity  of  the
catalysts  is  greatly  depends  on  the
etching  time.

� The  photocatalytic  ability  of  the cata-
lyst  enhanced  with  the  increasing  of
the  plasmon  absorption.

� The  possible  photocatalytic  mecha-
nism  was  proposed.

g  r  a  p  h  i  c  a  l  a  b  s  t  r  a  c  t

This  is  the  first  report  investigates  Ag etched  into  Ag@AgCl  by [Bmim]FeCl4  IL and  its  photocatalytic
activity.  The  photocatalytic  activity  of  the  as-prepared  materials  had  been  investigated  by  the  degrada-
tion of  methyl  orange  and  4-chlorophenol  under  visible-light  irradiation.  The  influence  of the  etching
time  on  the  photocatalytic  activity  of  the  sample  was  studied.  We  deduced  the  formation  process  of  the
catalyst and  discussed  the  mechanism  of the  reaction  process  based  on  X-ray  diffraction  (XRD),  scanning
electron  microscopy  (SEM),  UV–visible  diffused  reflectance  spectroscopy  (DRS),  and  X-ray  photoelectron
spectroscopy  (XPS).
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a  b  s  t  r  a  c  t

Ag@AgCl  core–shell  nanocomposite  was  synthesized  by using  [Bmim]FeCl4 IL  etching  Ag  nanowires  into
Ag@AgCl  in  solution  at  room  temperature.  The  obtained  samples  exhibited  highly  visible-light  photocat-
alytic  ability  for  the  degradation  of methyl  orange  and  4-chlorophenol  in water  solution.  X-ray  diffraction
(XRD)  and  X-ray  photoelectron  spectroscopy  (XPS)  confirmed  the  presence  of  Ag  and  AgCl  crystals.  Scan-
ning electron  microscopy  (SEM)  images  and  X-ray  energy-dispersive  spectroscopy  (EDS)  of the  samples
revealed  that  AgCl  nanoparticles  (NPs)  formed  on  the  surface  of  Ag nanowires.  UV–vis  spectroscopy
showed  that  Ag@AgCl  core–shell  structure  enhanced  its  absorption  in  the  visible-light  region.  The  results
showed  that  the absorption  ability  of Ag@AgCl  was  related  to the  change  of  Ag@AgCl.  The  absorption  abil-
ity  of  the  samples  increased  with  the  increasing  etching  time,  and  the  enhancing  photocatalytic  ability
was  due  to  the  increasing  plasmonic  absorbance  of  the  photocatalysts.  The  effect  of the etching  time  on
the photocatalyst  activity  was  studied,  and  the  reaction  mechanism  was  proposed.
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1. Introduction

In the past decades, TiO2 is widely used as a photocatalyst in
the degradation of organic contaminants, disinfection, and other
fields due to its high catalytic activity, non-toxicity and abundance.
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