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Abstract The novel plasmonic photocatalyst Ag/AgBr—
Bi,MoOy4 was successfully synthesized using a facile
method. The composites were made into films in this study.
The physical and photophysical properties of the as-pre-
pared Ag/AgBr-Bi,MoOg samples were characterized by
X-ray diffraction, X-ray photo-electron spectroscopy, scan-
ning electron microscopy, transmission electron micros-
copy, ultraviolet—visible diffuse reflection spectroscopy,
photoluminescence emission spectroscopy, and electro-
chemical experiments. Photocatalytic activity was assessed
through the decomposition of methylene blue in aqueous
solution under visible light irradiation. The conclusion that
Ag/AgBr species can improve the separation efficiency
of charge carriers irradiated by visible light in Bi,MoOg
comes from the phenomenon that the higher photocata-
lytic property of all composites than that of pure Bi,MoO.
Moreover, 25 wt% Ag/AgBr-Bi,MoOg exhibited 7.8 times
higher degradation constant than that of the pure Bi,MoO,
and optimal photoactivity. The possible mechanism of the
improvement of photocatalytic performance of Bi,MoO
after introducing Ag/AgBr nanoparticles was discussed
based on the theory of surface plasmon resonance effect
from Ag species.
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1 Introduction

In the past few years, photocatalysis is widely used to solve
environmental pollution and energy crisis because of its
promising applications [1-4]. TiO, is a traditional photo-
catalyst with highly oxidized activity, stable performance,
cost performance, and non-toxicity and is widely used in
environmental purification [5-8]. However, TiO, could not
make full use of solar energy because of its large band gap
energy of about 3.2 eV.

Researchers specializing in photocatalysis have found
several photocatalytic materials in the last few decades. In
addition, Bi-based photocatalysts have been investigated
intensively because of their particular crystalline structures,
which are associated with the performance in the degrada-
tion of organic pollutants [9]. Bi,MoOg4 with a small band
gap (about 2.5-2.8 eV), which belongs to Bi-based photo-
catalysts, is one of the most promising catalysts because of
its excellent visible light activities. In particular, Bi,MoOy
belongs to Aurivillius oxide family and consists of stack-
ing of (Bi,0,)>" layers and alternative perovskite (MoO,)**
slaps (Fig. 1) [10-13]. However, applications of Bi,MoOq
in the photocatalysis are greatly limited because of the high
recombination efficiency of photogenerated electron—hole
pairs [14, 15]. Thus, several studies have been carried out
to overcome the limitations of Bi,MoO,. These methods
are summarized as follows: (1) forming heterojunction,
such as g-C;N,/Bi,MoOq [16], TiO,/Bi,MoOg [17], P;HT/
Bi,MoOg [18], and a-Fe,05/Bi,MoOg [19]; (2) ion dop-
ing: Gd** [20] and Ho** [21]; (3) changing morphology
[22-24]; (4) self-doping [25]; and (5) surface sensitized
[26]. Although the efforts have made much progress, the
high recombination efficiency of photo-generated charge
carriers restricts the application of Bi,MoO.
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Fig. 1 Molecular structure of Bi,MoOg

Ag/AgX (Cl, Br, and I) have been used to perfect the
semiconductor photocatalysts [27, 28]. The highly dis-
persed Ag/AgX species can enhance the photocatalytic
activity of the substrates by improving the separation effi-
ciency of electron—hole pairs. The improvement is attrib-
uted to Ag nanoparticles. Studies have proven that the Ag
nanoparticles, which come in contact with a charged semi-
conductor, can effectively absorb visible light with surface
plasmon resonance (SPR) effect. The electron product on
the surface of Ag nanoparticles can transfer from metals to
semiconductors after obtaining sufficient energy because of
the SPR effect, which will participate in the photocatalytic
reactions [29-36]. For example, Kato et al. have concluded
that Ag+ is significant to construct photocatalysts with nar-
row band gaps [37, 38]. Thus, to enhance the photocatalytic
activity of Bi,MoOy by introducing Ag/AgX species after
the properties of Ag/AgX have been considered is practical
and feasible.

In this work, highly active Ag/AgBr-Bi,MoO,4 nano-
composites were fabricated by a facile approach suc-
cessfully. The composite powders were made into films
in a special method to improve utilization efficiency. The
degradation of methylene blue (MB) is the most persua-
sive evidence to investigate the photocatalytic activity of
Ag/AgBr-Bi,MoOg films. The catalytic mechanism was
explored based on experimental results and first prin-
ciples. The outstanding property associated with Ag/
AgBr-Bi,MoO4 composite material suggested that the
introduction of Ag/AgBr with the SPR effect is beneficial
to photocatalytic activity.
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2 Experimental

2.1 Preparation of Ag/AgBr-Bi,MoO, Composite
Sample

2.1.1 Step 1: Preparation of Bi,MoO

Solution A was prepared by adding 0.4 mol sodium molyb-
date (Na,MoO,) into 25 mL of nitric acid (1 mol/L).
Briefly, 0.8 mol bismuth nitrate (Bi(NO;);) was added into
25 mL of deionized water (labeled as solution B). Solutions
A and B were mixed together with constant stirring, and the
pH was adjusted to 1. The mixture solution was transferred
into a Teflon-lined stainless steel autoclave after stirring for
about 1 h. The autoclaves were heated at 180 °C for 24 h.
The produced solid materials were filtered and washed sev-
eral times with deionized water and ethanol. The mixture
was the dried at 60 °C for 6 h for further study.

2.1.2 Step 2: Synthesis of AgBr—Bi,MoO

Approximately 1 g of the as-prepared Bi,MoO, and
0.225 g of AgNO; powder were mixed in 20 mL of ethanol.
The mixed solution (named solution C) was sonicated for
about 1 h. Briefly, 0.1575 g of KBr (mass ratio of AgBr to
Bi,MoOg4 was 25%) was added to 20 mL of deionized water
(named as solution D). The resulting suspension (mixture
of solutions C and D) was stirred for 4 h at room tempera-
ture in the dark. The obtained samples were washed with
deionized water.

2.1.3 Step 3: Obtaining Ag/AgBr—Bi,MoOg

Approximately 1 g of AgBr-Bi,MoO4 was dispersed
into 20 mL of deionized water solution. Ag nanoparticles
were obtained after the solution was exposed to a solar
simulator (300 W Xe lamp) for 30 min. The samples were
washed with ethanol and deionized water. The compounds
were dried at 60°C for 12 h and named X wt% Ag/AgBr-
Bi,MoOg as BMO-X. Similarly, pure Ag/AgBr sample was
prepared in the same manner.

2.2 Preparation of Ag/AgBr-Bi,MoO, Film Electrodes

Ag/AgBr-Bi,MoO, films were prepared on indium-—tin
oxide glass (ITO) using the drop coating method. First,
0.1 g of Ag/AgBr-Bi,MoOg and 1 mg of XC-72 were dis-
solved in 1000 pL of methanol, 7000 pL of distilled water,
and 3000 pL of polytetrafluoroethylene (PTFE) by ultra-
sonication for 10 min. Second, 600 pL of slurry was dipped
onto ITO glass (20x20 mm) and then dried at 60°C for
2 h in the air. Only the carbon black XC-72 as conductive
material can improve the electrical conductivity of the Ag/
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AgBr-Bi,MoOy film electrode. PTFE acts as film former
agent.

2.3 Photocatalytic Experiment

The visible-light-driven photocatalytic activities of the Ag/
AgBr-Bi,MoO films were evaluated by the degradation of
MB. The light source is 300 W Xe lamp with a wavelength
of light more than 420 nm. The average visible light inten-
sity was 35 mW/cm™2. In the typical procedure, the films
were immersed into 50 mL. MB solution (10_5 mol/L). The
analytical samples of about 4 mL aliquots were taken every
15 min during the process of degradation experiment.
The samples were examined on a UV—vis spectrophotom-
eter (TU-1901) at a maximum absorption wavelength of
664 nm [39].

2.4 Characterizations

X-ray diffraction (XRD) data for Bi,MoO, Ag/AgBr, and
different proportions of Ag/AgBr-Bi,MoO, were acquired
using a Rigaku DMAX~ Ultima* diffractometer at room
temperature with CuK,, radiation (A=0.15406 nm). UV-vis
diffuse reflectance spectroscopy (DRS) was measured using
TU-1901 UV-vis spectrophotometer. Photoluminescence
(PL) spectra were obtained on a Hitachi F-4600 fluores-
cence spectrophotometer with a 450 W Xe lamp as the
excitation light source. The photoelectrochemical measure-
ments were carried out in VMP3 electrochemical worksta-
tion. The electrolyte solution is Na,SO, (0.1 M). SUPRA
55 SAPPHIRE field emission scanning electron micros-
copy and JEOL JEM-2100 transmission electron micros-
copy were used to examine the morphologies and crystal
structures of the samples.

3 Results and Discussion
3.1 Characterization of As-Prepared Samples

Further information, such as crystal phase and crystal-
linity of samples with different contents of Ag/AgBr,
has been determined by XRD analysis. As shown in
Fig. 2, the strong diffraction angles at 20 =28.4°, 32.74°,
33.18°, 36.24°, 47.24°, 55.66°, 56.34°, and 58.6° can be
assignedto (131),(200),(210),(151),(260),(33
1), (1 9 1), and (2 6 2) crystal planes of pure Bi,MoOg
by JCPDS (No. 84-0787) respectively. This condition
showed that the Bi,MoO, samples possess orthorhombic
structure (a=5.489 nm, b=16.22 nm, and ¢=5.513 nm).
After modification by Ag/AgBr nanoparticles, several
new diffraction peaks at 31.12°, 55.27°, and 73.58° were
observed in the picture, which are assigned to the (2 0 0),
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Fig.2 The XRD patterns of a Ag/AgBr, b BMO, ¢ BMO-10, d
BMO-15, e BMO-20, f BMO-25, ¢ BMO-30 and # BMO-35

(222), and (4 2 0) planes of AgBr crystal (No. 06-438),
and the new peaks at 44.34° and 64.6° corresponding to
(200) and (220) facets of Ag (No. 04-0783), respectively.
The characteristic peaks have been strengthened with the
increase of Ag/AgBr content, which indicates that the
degree of Ag/AgBr crystallization improved accordingly.
In addition, no other peaks have been detected, indicating
the high purity of the chemical composition.

X-ray photoelectron spectroscopy (XPS) was used
to determine the elemental composition of as-prepared
sample (Fig. 3a), revealing strong peaks of Bi 4f, Mo
3d, Ag 3d, O 1s and Br 3d. Figure 3b shows the bind-
ing energy values of Bi 4f;, and Bi 4f;,, are observed at
159.2 and 164.5 eV. Two peaks at 232.4 and 235.4 eV are
observed in Fig. 3d, which are assigned to Mo 3ds,, and
Mo 3ds),, respectively. Figure 3d gives the peaks located
at 367.6 and 373.7 eV are for Ag 3ds, and Ag 3d;/,. Each
of peaks were further deconvoluted into 367.6/368.1
and 373.7/374.2 eV two peaks, which can be attributed
to Ag® and Ag’, respectively. Figure 3e reveals that the
peaks at 68.7 and 69.7 eV can be ascribed to Br 3d;,
and Br 3d;,, [40]. The XPS results verify the existence
of Ag’.

Figure 4 represents the SEM and HRTEM images of
Bi,MoO, and Ag/AgBr-Bi,MoO, composites. As indi-
cated in Fig. 4a, the irregular layer structure of Bi,MoOg
with a side length of 60-300 nm has been revealed. The
surface smooth plate-like structure can be obtained eas-
ily. The morphology of precursor does not change after
decorating by Ag/AgBr as shown in Fig. 4b. This condi-
tion indicated that the introduction of Ag/AgBr did not
change the orientation of growth of Bi,MoO¢. Moreover,
the nanoparticles with small size attached to the surface of
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Fig. 3 X-ray photoelectron survey (a), high resolution XPS spectra of b Bi 4f, ¢ Mo 3d, d Ag 3d, e Br 3d. (Color figure online)

Bi,MoOg were detected in Fig. 4b, demonstrating the suc-
cessful doping of Ag/AgBr.

The distinct fringes spaced by ~0.315 nm corresponded
to the (131) planes of Bi,MoOQg, as shown in Fig. 4c. Fig-
ure 4d shows the regular square diffraction spot array
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of individual Bi,MoOg, which is the evidence of single-
crystalline species. In the present analysis, SEAD was
indexed to the (200) and (222) planes projected along the
[100] zone axis. The morphology and structure informa-
tion of BMO-25 are shown in Fig. 4e, f. The lattice fringe
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Fig. 4 SEM images of a BMO,
b BMO-25 and HRTEM images
of ¢ BMO, d SEAD pattern of
BMO, e, f HRTEM images of
BMO-25

spacing of about 0.288 nm was indexed for (200) facet of
AgBr, and those of 0.204 and 0.236 nm were identified
as the existence of (200) and (111) planes of Ag, respec-
tively. In accordance with the experiment results, Ag/
AgBr-Bi,MoOg microstructure was formed after the inter-
action between Ag/AgBr and Bi,MoOq at the place of two
samples’ contact surface. This condition is beneficial to
improve the photocatalytic activity of the composite. The
reason will be analyzed on the basis of experimental data
later.

The UV-vis DRS used as a method to study the optical
response of sample, and plots for (ahv)? versus energy (hv)
of BMO and BMO-25 are shown in Fig. 5. The absorp-
tion of Bi,MoOyq is 470 nm, indicating that Bi,MoOg can
be used as visible light photocatalyst. After decorating by
Ag/AgBr, the absorption of sample enhanced in both the
visible and ultraviolet regions with a slight absorption red-
shift. The band gap energy of prepared catalysts can be cal-
culated by the formula:
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Fig. 5 UV-vis DRS spectra of BMO and BMO-25. (Color figure
online)

a(hv)* = A(ho — E,)'/?

where a is the absorption coefficient, and E|, is energy band
gap of the semiconductor. In accordance with the equation,
plots of (ahv)? versus energy (hv) of BMO and BMO-25
are shown in Fig. 5. From the tangent line of the curve, E,
of BMO and BMO-25 was 2.65 and 2.51 eV, respectively.
And the conclusion was that the introduction of Ag/AgBr
species enhanced the absorption ability to visible light,
which exhibits great influence on photocatalytic perfor-
mance. The mechanism of improvement is related to the
SPR effect of Ag [41, 42] and the interaction between Ag/
AgBr and Bi,MoOQ,.

3.2 Photocatalytic Activity

The photocatalytic activities of the novel samples are inves-
tigated by the photodegradation of organic dyes with vis-
ible light. MB was selected as target to demonstrate the
degradation ability of the photocatalysts in this study. The
procedure of sampling the pollutant solution MB was pro-
cessed under the same identical conditions. Moreover, the
samples were used to record the impact of all the compos-
ites that act on MB by UV-vis absorption spectrum. Fig-
ure 6a shows that the performance of Ag/AgBr-Bi,MoOy
in MB degradation increases with the percentage of Ag/
AgBr increasing, whereas the phenomenon moved in the
opposite direction when the Ag/AgBr content is higher than
25 wt%. Thus, the 25 wt% Ag/AgBr-Bi,MoOg has been
chosen as the specimen for further study because of its best
performance. In addition, the degradation rate constant of
MB was presented in histogram, which assures that the sci-
ence data is indicative. The apparent rate constant k of Ag/
AgBr, Bi,MoO,, BMO-10, BMO-15, BMO-20, BMO-25,
BMO-30, and BMO-35 is 0.4959, 0.1109, 0.1589, 0.4338,
0.6088, 0.8698, 0.371, and 0.2744 h~', respectively. The
degradation rate constant of 25 wt% Ag/AgBr-Bi,MoOq
was 7.8 times higher than that of pure Bi,MoOg, which
proves that the interaction between the Ag/AgBr and
Bi,MoOg is the key factor to improve the catalytic activity.
The photoelectrocatalytic degradation at 2 V bias poten-
tial for BMO-25 and BMO samples are shown in Fig. 6b.
The activities of all samples improved significantly by
using external bias voltage compared with photocatalytic
activities. The degradation ratio of BMO-25 can reach up
to 97% within 60 min at the same experimental environ-
ment. Comparing the data of BMO and BMO-25 under the
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Fig. 6 a Photocatalytic decolorization of MB with different samples under visible-light irradiation and the degradation rate constant, b photo-
electrocatalytic degradation of MB for BMO-25 and BMO samples under 2 V bias potential or not. (Color figure online)
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condition of 2 V bias voltage, the conclusion that the intro-
duction of Ag/AgBr species is also beneficial to the pho-
toelectrocatalytic property of Bi,MoO,4 was got easily. The
mechanism of improvement will be discussed later.

The reusable performance of catalyst is always consid-
ered when the products were used for practical applications
[43]. The experiments were recycled five times to test the
stability of BMO-25 films at the same experimentation.
As shown in Fig. 7, the degradation rate changed slightly
between the recycle and contrast experiments, which was
attributed to the stability of as-prepared samples. This
feature enables the long reusable life of the BMO-25
composite.

3.3 Photocatalytic Mechanism Discussion

Several factors can influence the catalytic activity of semi-
conductors distinctly, such as surface area (adsorption
activity), crystal phase, intensity, and electronic proper-
ties (separation efficiency of the electrons and holes, and
so on). Electrochemical impedance spectroscopy (EIS)
experiments have been applied to indicate the separation
efficiency of the electrons and holes driven by sunlight in
composite photocatalysts [44]. The results of EIS experi-
ments on BMO/BMO-25 electrodes with and without vis-
ible light irradiation (A>420 nm) are shown in Fig. 8. The
conclusion is that the electron—hole pairs irradiated by vis-
ible light of BMO-25 can separate and transfer to sample
surface much easier compared with pure BMO. This con-
dition results from the smaller diameter of the arc radius
on Nyquist plots of the BMO-25 electrode than that of the
BMO electrode. Further, this phenomenon is attributed to
the interfacial interaction between Ag/AgBr and Bi,MoO,
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Fig. 7 Photocatalytic activity of the reused BMO-25 composites for
five cycles. (Color figure online)
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Fig. 8 Electrochemical impedance spectroscopy (EIS) Nynquist
plots of BMO, BMO-25 and Ag/AgBr electrodes under the condition
of light on/off (A >420 nm)

which is beneficial to separate efficiently the photoinduced
electrons and holes.

Photoluminescence spectra also can be used to demon-
strate the recombination processes of the pairs of electrons
and holes. The PL emission spectrum (Fig. 9) measured
at an excitation light of A=395 nm of BMO and BMO-25
indicates that the emission peaks of samples centered at
around 460 nm. In addition, the PL emission intensity of
BMO-25 is lower than that of BMO. The spectra made it
practical to draw the conclusion that the recombination effi-
ciency has been controlled effectively by introducing Ag/
AgBr species, which corresponds to the conclusion of EIS
experiments.

In accordance with the result of XRD, the diffraction
peaks at 20 =28.4° and 32.74° (corresponding to (131) and
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3
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Fig. 9 Photoluminescence spectra (PL) of BMO and BMO-25.
(Color figure online)
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(200) crystal planes of pure Bi,MoQg, respectively) are
more intense than others, and the value of I(131)/1(200) is
less than two when the sample was synthesized in acid con-
dition basically. This result reveals that the (200) plane with
several composite structures has achieved optimum growth
[45]. Thus, (200) plane was chosen as the target to elabo-
rate the mechanism. Moreover, the H" in acid solution was
absorbed on (200) plane because of the existence of several
unsaturated oxygen, which develops Bi,MoOg along the
(200) plane. In addition, the Ag/AgX species could have
attached to this plane when they were introduced, as shown
in Fig. 10.

The exploration of possible migration routes of the pho-
togenerated electron-holes pairs is beneficial for explain-
ing the enhanced photocatalytic activity. The crystal thick-
ness have been designed about 5 angstom when build Ag/
AgBr-Bi,MoO4 model. And the vacuum layer thick-
ness has been designed 10 angstom. Also, experimental
and computational methods are the most common way to
explore the mechanism. Conduction band (CB) and valence
band (VB) potentials of Bi,MoO, were calculated by the
following equations [46]:

Ecg =X -E.-05E, 1)

Eyp =Ecp + E, 2)

where X is the geometric mean of the Mulliken’s elec-
tronegativities of the semiconductor; and E, is the energy
of free electrons on the hydrogen scale (~4.5 eV). The
valve of CB and VB potentials of Bi,MoOg are —1.13 and
1.57 eV respectively, which are calculated by Eqgs. (1) and
(2); whereas those of AgBr are estimated to be —0.3 and
2.3 eV, respectively. Ag nanoparticles, whose absorption
peak is at the range of visible light, can generate the pairs
of electrons and holes after absorbing the energy of visible
light with the effect of SPR when exposed to irradiation.
Bi,MoQg, a semiconductor with a narrow band gap, can be
also irradiated in the range of visible light.

Fig. 10 Molecular structure of
Ag/AgBr-Bi,MoOq

@ Springer

With further analysis, the explanation is based on the first
principle calculation. All the calculations were performed
by the CASTEP package. To calculate the electronic den-
sity of states, we used a plane wave cutoff energy of 340 eV
and 5x4Xx5 k-point for Bi,MoOg, 340 eV, and 5X2X5
k-point for Bi,MoOg (200) plane and Ag (111) plane. The
work function of Bi,MoOg (200) plane and Ag (111) plane
are 2.486 eV (named as W) and 3.331 eV (named as W)
respectively, which was calculated based on first principle.
Thus, electrons should transfer from semiconductor to the
metal based on the theory that W is greater than W_ and
(Ep, is less than (Ep),. However, the real transfer routes of
the photoexcited electrons flow inversely. The reason can be
explained as follows: the e~ on Ag nanoparticle surface was
in the excited states after irradiation by visible light, and
obtained energy during this procedure with the effect of SPR.
The energy of hot electrons waved around its own Fermi level
and the range of the vibration was from 1.0 to 4.0 eV [47].
Hence, because of this special reaction, the excited electrons
accumulated in Ag nanoparticles have enough energy for the
migration that from Ag nanoparticles to CB of Bi,MoOg and
AgBr. Subsequently, the electrons (including those coming
from Ag nanoparticles) in AgBr and Bi,MoOg were trapped
to form -OH and -O, ~ after reacting with O, and H,O. -OH
radical species have succeeded in converting MB directly into
H,0, CO,, and other inorganic molecules, just as you can
seen in Fig. 11. In addition, the photodegradation process of
organic dye can proceed smoothly, which can be described as
follows:

e +0, - -0; 3)
-0; + H" - HO, )
2HO'2 - 0, + H,0, 3)
H,0, +-0; - -OH + OH™ + O, (6)

OH + MB — degradation products
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Fig. 11 Schematic diagram of A
the transfer of photogenerated v v
electrons over Ag/AgBr— < . >
Bi,MoOg samples with SPR
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The result of property test is that the photocatalytic
activities of all Ag/AgBr-Bi,MoO, hybrids were bet-
ter than that of pure Bi,MoOg4. The performance of Ag/
AgBr-Bi,MoOg4 sample increased as more Ag/AgBr par-
ticles were mixed. When the content of Ag/AgBr was
higher than 25 wt%, the result is opposite. The reason is
that the anchored force between the Bi,MoO, and Ag/
AgBr weakens gradually with the increasing size of Ag/
AgBr nanoparticle. Moreover, this character could destruct
the heterojunction structure, which may play an important
role in the photodegradation process [48]. Thus, 25% Ag/
AgBr-Bi,MoO4 showed the best photocatalytic activity
compared with other Ag/AgBr-Bi,MoQO photocatalysts in
this study.

The space-charge layer came into being at semiconduc-
tor/solution interface after immersing in the electrolyte
solution. In addition, the Schottky barrier formed in the
meantime. The newly formed Schottky barrier drives elec-
trons and holes motivated by visible light transfer in the
opposite direction, which achieved the efficient separation
of electric charges and decreased the recombination of the
photogenerated electrons and holes. Under the effect of
external biasing voltage, electrons transfer form semicon-
ductor carrier substrates to Ti electrode, and the electrons
were trapped by O, and H,O to form -OH, as shown in
Fig. 12. The next reaction in MB solution is similar to the
reaction taking place in photocatalysis experiments. More-
over, lots of electrons come from Ag nanoparticles making
the degradation process to continue easily. The introduction
of Ag/AgBr species is beneficial to both photocatalytic and
photoelectrocatalytic performance of Bi,MoO.

4 Conclusions
Ag/AgBr-Bi,MoO4 composites were synthesized by

depositing Ag/AgBr nanocrystals. Moreover, the high
photocatalytic performance sample was made into films

‘OH

O, +H,Ote

o

(V=0eV)

-t

N

Oxidation Potential(eV)

visible light
Z

‘OH+MB

degradation product

BMO-25 Film

Fig. 12 Photoelectrocatalytic degradation mechanism of MB by Ag/
AgBr-Bi,MoOy film electrodes

for practical applications. Results showed that 25 wt%
Ag/AgBr-Bi,MoOg revealed the highest photocatalytic
activity, whose degradation rate constant is 7.8 times
higher than that of the pure Bi,MoOy. Thus, the Ag/AgBr
nanoparticles attached to the surface of the Bi,MoO
enable charge carriers to transfer rapidly and restrain
the recombination of electron-hole pairs. In addition,
the synergistic effect between Ag/AgBr and Bi,MoOg
was proven to be a vital factor to enhance the photocat-
alytic property of Ag/AgBr-Bi,MoQOg. This work pro-
vides an efficient way to synthesize novel photocatalysts,
which can be used in real applications in water pollution
purification.
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