
Research Article
Continuous Synthesis of Ag/TiO2 Nanoparticles with Enhanced
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A facile and environmental friendly synthesis strategy based on pulsed laser ablation has been developed for potential mass
production of Ag-loaded TiO2 (Ag/TiO2) nanoparticles. By sequentially irradiating titanium and silver target substrates,
respectively, with the same 1064 nm 100 ns fiber laser, Ag/TiO2 particles can be fabricated. A postannealing process leads to the
crystallization of TiO2 to anatase phase with high photocatalytic activity. The phase composition, microstructure, and surface state
of the elaborated Ag/TiO2 are characterized by X-ray diffraction (XRD), energy dispersive X-ray (EDX), field emission scanning
electronmicroscope (FESEM), transmission electronmicroscope (TEM), and X-ray photoelectron spectroscopy (XPS) techniques.
The results suggest that the presence of silver clusters deposited on the surface of TiO2 nanoparticles. The nanostructure is formed
through laser interaction with materials. Photocatalytic activity evaluation shows that silver clusters could significantly enhance
the photocatalytic activity of TiO2 in degradation of methylene blue (MB) under UV light irradiation, which is attributed to the
efficient electron traps by Ag clusters. Our developed Ag/TiO2 nanoparticles synthesized via a straightforward, continuous, and
green pathway could have great potential applications in photocatalysis.

1. Introduction

Due to highly rigid demanding for various functional photo-
catalysts in environmental applications, TiO2 stands as one of
the most widely studied semiconductors and highlighted for
heterogeneous photocatalysts [1–3]. By splittingwater in solar
energy conversion cells, it also serves as the promising candi-
date for photoanode material. The distinguished popularity
of TiO2 is attributed to many advantages, such as relatively
high quantum efficiency, low cost, biocompatibility, and high
optical and chemical stability [4–6]. However, two obvious
shortcomings restrain the wide applications of TiO2. On the
one hand, the rapid electron-hole recombination results in
lowquantumyield, whichmakes itmore difficult to efficiently
purify sewage in large scale and concentrated pollutants [7].
On the other hand, limited by its wide band gap (∼3.2 eV),

TiO2 can only take effect in the UV region of the solar spec-
trum (∼5% of the solar energy), while the energy absorption
in the range of visible light containing about 45% of the solar
energy [8] cannot be captured. In order to extend the spectral
range of the TiO2 response, various methods have been
proposed, such as coupling with metals or narrow band gap
semiconductors, doping, and surface sensitization by organic
dyes [9–11]. However, there are some unavoidable defects in
thesemethods. For example, the preparationmethod ofmetal
doping is complex [12] and photosensitizer could be easily
degraded, making photocatalyst unstable [13].

Deposition of noble metals, such as Ag and Au, on TiO2
serves as one of the effective methods to reduce the chance of
electron-hole recombination in photocatalytic process. With
the versatile properties of photocatalytic and antibactericidal
activities [14, 15], Ag is widely coupled with TiO2. In this
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system, Ag could contribute to the formation of Schottky
barriers at Ag/TiO2 interfacial contact area, resulting in the
reduction of electron-hole recombination in the photocat-
alytic process [16]. Meanwhile, silver brings in extra absorp-
tion bands at visible light spectra due to surface plasmon
resonance (SPR) effect [17, 18]. The spectral range of the
response of TiO2 could be further extended to a much longer
wavelength.

In recent years, novel Ag-containing photocatalysts have
been prepared by developing various technologies and their
activities were investigated [19, 20]. Controlling the struc-
tural parameters of Ag is of particular importance which
determines the efficiency and physicochemical properties of
the resultant photocatalysts. For instance, photoreduction
method has already been conventionally used by several
research groups [21, 22]. However, it is found that the photo-
catalytic activity of Ag/TiO2 could not be obviously enhanced
compared to that of TiO2. Also, the controllability of deposi-
tion of Ag onTiO2 surface is weak in the process. As the regu-
lar methods, photodeposition, chemical reduction, and ther-
mal impregnation usually require complicated equipment or
toxic nitrogen for modification of TiO2 with Ag [21, 23, 24].
Hence, it is desired to explore a simple and nontoxic method
to fabricate Ag/TiO2 composite nanoparticles. As known,
laser ablation is considered as a flexible method to synthesize
nanoparticles, and thus a few elaborated carbon nanoparti-
cles, ultrafine TiO2 nanoparticles, and silicon nanoparticles
have been reported [25–27]. Compared with conventional
nanoparticles synthesized via wet chemical route, laser abla-
tion offers an alternative green route to well-separated nano-
particles.

In this paper, an easily hand-on and straightforward
approach is presented by employing the pulsed laser ablation
in water to fabricate Ag deposited TiO2 particles. A two-step
process is developed by the combination of laser ablation of
different targeted substrates. Scanning electron microscope
(SEM), transmission electron microscope (TEM), energy
dispersive X-ray (EDX), X-ray photoelectron spectroscopy
(XPS), and X-ray diffraction (XRD) are performed to char-
acterize the properties of Ag/TiO2 nanoparticles. To our best
knowledge, this is the first time to employ laser to continu-
ously fabricate Ag/TiO2 composite nanoparticles which are
used in photocatalytic degradation successfully.

2. Experimental

2.1. Materials. A silver plate (99.8% in purity) with dimen-
sions of Φ15mm (diameter) × 2mm (thickness) and a tita-
nium plate (99.99% in purity) with dimensions of 20mm
(length)× 20mm(width)× 2mm(thickness)were purchased
as targeted metal substrates. All the targeted substrates were
alternatively washed in DI water and ethanol for several
times. Each substrate was ultrasonicated for 30mins in DI
water and then ethanol separately before laser processing.

2.2. Production of Nanoparticles. The experimental setup of
laser ablation is shown in Figure 1. The synthesis of TiO2
nanoparticles was performed using a 1064 nm 100 ns fiber
laser ablation. A titanium metal plate (10mm) was fixed on
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Figure 1: Experimental setup for fabricating nanoparticles by laser
ablation.

the bottom of a glass vessel filled with 3.5 cm3 DI water and
the level of water/air interface above the targeted substrate
was about 2mm in height. The metal plate was irradiated
through focusing a lens with focal length of 329mm, and it
should be noted that the thickness of water level above the
substrate was taken into account regarding the laser beam
focal length. The spot size incident upon the targeted metal
plate surface was focused to approximately 0.05mm in diam-
eter. The pulsed laser power was 2.43W, the repetition rate
was 20 kHz, and the fluence was about 6.11 J/cm2. As the irra-
diation of themetal surface results in fast removal ofmaterials
confined in the laser spot, the laser beam scanning system via
𝑥-𝑦 galvo scanners was employed to ensure that the ablation
occurred on a fresh spot to avoid the formation of deep holes.
The laser scanning speed was typically fixed at 1000mm/s.
The ablation area on the sample surface was 10mm × 10mm.
The titanium plate was taken out of the vessel after the laser
ablation for 10mins, and the silver plates were subsequently
put into the TiO2 nanoparticle solution. Meanwhile, the laser
power and repetition rate were changed to 3.9W and 60 kHz
accordingly with the other remaining parameters unchanged.
Ag/TiO2 nanoparticles were synthesized under defined laser
processing conditions.Thenanoparticles were isolated, dried,
and fully crystallized by annealing at 450∘C for 2 h.

2.3. Material Characterization. The characterization of as-
prepared TiO2 and Ag/TiO2 particles was performed by field
emission scanning electron microscope (FESEM), transmis-
sion electron microscope (TEM), energy dispersive X-ray
detector (EDX), X-ray photoelectron spectroscopy (XPS),
and X-ray diffraction (XRD).

The size and morphology were characterized by FESEM
(SU-70) andTEM(JEM-1400). For FESEM, a drop of solution
was deposited onto a silicon wafer; then the substrate was
allowed to dry at 60∘C by a drying oven. A microgrid copper
mesh (carbon on 400 copper mesh) was used, and the
solution was dropped onto the mesh and dried at room
temperature.The lattice structures of the as-prepared samples
were studied by XRD (D8.ADVANCE) with a 2𝜃 step size
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Figure 2: FESEM images of as-synthesized TiO2 nanoparticles (a) and Ag/TiO2 nanoparticles (b) generated by laser ablation in water.

of 0.02. XPS analyses were performed using Thermo Fisher
K-Alpha. An incident monochromated X-ray beam from the
AlK𝛼 target (12 kV, 4.2mA) was focused on a 0.3mm ×
0.3mm area of the sample surface with a sputter rate of
0.28 nm/s. The electron energy analyzer was operated with a
pass energy of 50 eV enabling high resolution of the spectra
to be obtained.

2.4. Photocatalytic Activity. The photocatalytic activity was
evaluated by the photodegradation of 1.0mg/L of methylene
blue (MB) with LED light source with the wavelength of
365 nm in Perfectlight multichannel photocatalytic reaction
system (PCX50A). The concentration of photocatalyst was
fixed at 1.0 g/L. After irradiation for 2 h, the liquid sample was
collected by membrane filtration (pore size: ∼0.2 𝜇m). UV-
Vis spectrophotometer (Shimadzu UV-1700) was employed
to measure the concentration of methylene blue in the wave-
length range of 663 nm to confirm the photocatalytic degra-
dation efficiency.

3. Results and Discussion

3.1. Morphology and Particle Size. The morphology and size
distribution of Ag/TiO2 nanoparticles were observed by
FESEM. For comparison, a part of TiO2 nanoparticles was
collected for characterizations before laser ablation of Ag
metal plate. As shown in Figure 2, the morphology of nano-
particles revealed by FESEM shows a significant difference
between the pure TiO2 andAg/TiO2.While both two samples
show well-densified structures, the morphology of consti-
tuted nanoparticles seems to be different. It could be seen
that the pure TiO2 shows a granular structure with the
average size of approximately 5∼15 nm in diameter. The pres-
ence of agglomerations of spherical nanoparticles with the
sizes of about 20–80 nm is also observed as indicated by
the red arrows in Figure 2(a). By contrast, the Ag/TiO2
nanoparticles show a completely different morphology in
Figure 2(b). The surface of Ag/TiO2 is much smoother than
that of pure TiO2, while plenty of larger particles together
with a granular structure indicated the presence of mixed
phases, which could be further revealed by the XRD results of
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Figure 3: EDX spectrum of the Ag/TiO2 nanoparticles.

the corresponding powders. Based on the previous reported
research of TiO2 particle size influence on its photoactivity
[28, 29], the effect of particle size plays an important role in
TiO2 photocatalysis, mostly through affecting the dynamics
of electron-hole recombination. The photocatalytic activity
of TiO2 could be enhanced as decreasing the particle size
of TiO2, especially to less than 30 nm [29]. It indicates that
the TiO2 nanoparticles fabricated by laser ablation are quite
suitable for photocatalytic applications in consideration of
size and size distribution.

It is also observed that the colors of TiO2 andAg/TiO2 are
both grey. The reason may be the formation of the disorder
and a little Ti3+ species on the surface [30].

The chemical compositions of laser ablated Ag/TiO2
nanoparticles were determined by energy dispersive X-ray
spectroscopy (EDX), which were carried out together with
the SEM. As shown in Figure 3, peaks associated with Ti, O,
Ag, and Si are clearly observed in the spectrum. The Ti
and O peaks confirmed the presence of TiO2 particles, and
Ag peak obviously resulted fromAg nanoparticles.The signal
of Si should be attributed to the building element of the sub-
strate since no other Si-based chemicals were used through-
out the synthesis. EDX result confirms the existence of Ag
nanoparticles.
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In most cases, laser ablation in liquid is carried out with a
high-power pulsed laser, which could excite free electrons of
material surface on the substrate. It is deemed that the excita-
tion energy could be dissipated into heat within a short time.
When the laser-induced heat on the substrate surface is still
below the vaporization threshold of materials, the laser beam
could lead to a fast temperature rise on the surface as the
source of heat treatment [31]. The temperature distribution
is determined by thermal and optical properties of materials,
as well as laser processing parameters. While the laser
intensity reaches a certain level leading to significantmaterial
vaporization, both the vaporization and melting could arise
up on the metal surface. Attributed to Gaussian distribution
of the laser beam at the focus point, the energy density at
the border of the laser beam is lower than that of the central
part, where the surrounding area of laser ablation absorbs less
energy. As a result, vapor plume above the material surface
can be formed in the central area of laser irradiation with
higher temperature. Then the vapor plume may react with
water and then be cooled down, leading to the formation of
nanoparticles, such as TiO2 nanoparticles in this case [32, 33].
In the meantime, melting happens under the surrounding
area, where the heating temperature is not high enough to
vaporize the metal. Subsequently, the molten metal is blown
away by high-intensity shock waves by laser plasma, resulting
in larger nanoparticles. It explains the observation of parts of
large particles in Figure 2(a) combined with the mechanism
of Ostwald ripening phenomena [34]. The formation of
Ag/TiO2 is more complicated than that of TiO2 attributed
to the following mechanisms. (i) The thermodynamic state
with high temperature, high pressure, and high density of
the vapor plume provides a good opportunity to the high-
temperature reactions between the Ag vapor plume and the
TiO2 nanoparticles in the liquid; subsequently, the Ag/TiO2
nanoparticles will be generated. This reaction occurs at the
interface between the Ag vapor plume and the liquid. (ii)
There may be the other reaction occurring inside the liquid.
The extremely high pressure in front of the Ag vapor plume
will impinge the ablation species from the Ag target at
the plume-liquid interface into the liquid. Subsequently, the
reaction between the Ag and TiO2 occurs inside the liquid,
and then Ag/TiO2 nanoparticles are generated. (iii) Ag nano-
particles with largemomentum impinging on titania particles
may also generate Ag/TiO2 nanoparticles.

TEM is employed to further distinguish the difference
between TiO2 nanoparticles and Ag/TiO2 nanoparticles. In
Figure 4(a), it could be seen that the TiO2 nanoparticles are
bright and spherical with the size of most particles ranging
from 5 to 15 nm, regardless of aggregated large particles. In
Figure 4(b), there are plenty of nanoparticles about 20 nm in
size. It is observed that some dark and smaller nanoparticles
appear besides existence of similar particles as shown by red
arrows in Figure 4(a). As TiO2 nanoparticles in both samples
were prepared under the same experimental conditions,
the relatively dark and smaller particles should be silver
nanoparticles generated in the second process. It is obvious
that most of Ag nanoparticles are firmly attached to TiO2
nanoparticles closely with very few appearing alone or self-
aggregating with each other. It illustrates that Ag/TiO2

composite nanoparticles were successfully fabricated by laser
ablation without doping Ag into TiO2 particles. As previously
mentioned, the particle size’s influence on the photoactivity
of TiO2 in water for photooxidation reactions is significant,
especially as effective particle sizes are less than 30 nm. It
implies that the size of generated TiO2 particles meets the
demand of potential photocatalytic applications.

3.2. Surface Chemistry Analysis. Although EDX probing is
effective in element analysis, it cannot differentiate the
valence of element. In this occasion, XPS was employed to
elucidate the valence of O, Ag, and Ti, to further confirm the
existence of Ag. In order to compensate for sample charging,
binding energies were referred to that of the adventitious
carbon 1 s peak at 285.0 eV [24]. Figure 5(a) shows a strong
O 1s peak coupled with a small shoulder observed, and, when
fitted, resulting in giving an intense peak centered at 530.4 eV
and a small peak at 532.7 eV. The spectra at 530.4 eV can
be assigned to oxygen bound to Ti4+(TiO2) ions in TiO2,
while the spectra at 532.7 eV should be attributed to the
existence of hydroxide OH group [35]. The result indicates
that someH2O reacts with TiO2 and forms Ti-O in the course
of laser ablation, such as H2O + Ti-O-Ti→ 2Ti-OH [36].The
predictedTi3+ is not found, possibly due to the low content. In
Figure 5(b), the Ag 3d spectra consists of two peaks located at
367.8 eV and 374.2 eV which confirms the presence of the Ag
nanoparticles. The Ag 3d5/2 peak appears at a binding energy
of 367.8 eV,which indicates that the silver is inmetallic nature.
The 6.4 eV difference between the binding energy of Ag 3d5/2
and 3d3/2 peaks is also characteristic of metallic Ag 3d states.
Figure 5(c) shows the high resolution XPS spectra of the Ti
2p.The binding energies of Ti 2p3/2 and Ti 2p1/2 are 458.9 eV
and 464.3 eV, respectively. These two peaks are assigned to
Ti4+(TiO2) [36]. It shows that the samples fabricated by laser
ablation in water are Ag/TiO2 nanoparticles.

3.3. XRD Patterns. Figure 6 shows the XRD patterns of
different TiO2-based nanoparticles in the range of diffraction
angles 2𝜃 between 20∘ and 80∘. Figure 6(a) shows the XRD
pattern of pure rutile (commercial) for photocatalysis as
reference, which is used to be compared with as-prepared
TiO2 and Ag/TiO2. Figures 6(b) and 6(c) show the XRD
patterns of pure TiO2 and Ag/TiO2 fabricated by pulsed laser
ablation followed by annealing under 450∘C for 2 h in argon
gas, respectively. It is deemed that TiO2 mostly exists in two
main crystal phases, saying rutile and anatase [37]. It can
be seen that pure TiO2 consists of larger portion of anatase,
which has been demonstrated to be the most photocatalyti-
cally active, and a small amount of rutile. We took the XRD
peaks at 25.3∘ (A101) and 27.4∘ (R110) as the characteristic
peaks of anatase and rutile crystal phase, respectively [38].
Ag/TiO2 also has a similar XRD pattern to that of pure
TiO2 except a distinguished point. The intensity of rutile
peaks increases, while the intensity of anatase peaks slightly
decreases, indicating that the crystallization of anatase and
rutile was both affected by the deposited Ag nanoparticles.
The approximate mass percentage of anatase crystal phase
of the samples can be roughly calculated from the following
equation as proposed [39, 40]:
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Figure 4: TEM images of (a) TiO2 nanoparticles and (b) Ag/TiO2 nanoparticles generated by laser ablation in water. Ag particles were
highlighted by red arrows. Scale bar is 50 nm.

C
ou

nt
s (

A
rb

.)

528 530 532 534 536526
Binding energy (eV)

(a)

C
ou

nt
s (

A
rb

.)

366 368 370 372 374 376364
Binding energy (eV)

3＞5/2

3＞3/2

(b)

C
ou

nt
s (

A
rb

.)

458 460 462 464 466 468456
Binding energy (eV)

2Ｊ3/2

2Ｊ1/2

(c)

Figure 5: XPS images of the Ag/TiO2 nanoparticles. Peak-fitting spectra at high resolution of (a) O 1s, (b) Ag 3d, and (c) Ti 2p spectra of the
Ag/TiO2 nanoparticles.
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𝑋𝐴 = [1 + 1.26 ( 𝐼𝑅𝐼𝐴)]
−1

, (1)

where 𝑋𝐴 is the weight fraction of anatase in the sample. 𝐼𝐴
and 𝐼𝑅 are the areas of anatase (101) and rutile (110) diffrac-
tions, respectively. 𝑋𝐴 of Ag/TiO2 is 76.34% which is lower
than 83.24% of pure TiO2. The reason to explain the decreas-
ing weight fraction of anatase is that the silver nanoparticle
accepts electrons from TiO2, making it charged. In order
to achieve the balance of charge, oxygen vacancies appear
on the anatase surface, which is beneficial to the atomic
rearrangement and restructuring of rutile crystal phase,
eventually prompting a phase transformation from anatase to
rutile. However, Ag/TiO2 shows a broader peak width than
pure TiO2, suggesting that Ag hinders the crystal growth of
TiO2. This result is well in agreement with the results from
TEM observations.

It is well known that the crystalline structure plays a criti-
cal role in catalytic activity for heterogeneous photocatalysts.
Because of the difference in Fermi levels of anatase and rutile,
the holes and electrons can be efficiently separated through
charge carrier transfer. Hence, the mixed phase in TiO2
may benefit the photocatalytic activity due to the reduced
recombination between the excited electrons and holes, as
found in the widely studied commercial Aeroxide P-25 TiO2
[41].

Because particle size plays an important role in the
photoactivity, the particle sizes of TiO2 and Ag/TiO2 are
determined. The average size (𝐷 in nm) can be estimated
from XRD patterns by the Scherrer formula:

𝐷 = 𝑘𝜆𝛽 cos 𝜃 , (2)

where 𝑘 is a constant equal to 0.89, 𝜆 is the X-ray wavelength
equal to 0.154 nm, 𝛽 is the full width at half the maximum,
and 𝜃 is half the diffraction angle. The calculated results of
pure TiO2 and Ag/TiO2 are 15.0 and 19.4 nm, respectively,
which are consistent with FESEM and TEM results.

Without annealing, the pure TiO2 is amorphous as the
green line shown in Figure 6(d). The mechanism regarding
the formation of TiO2 could be deduced from the reaction
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dynamics of laser ablation at water-titanium interface. As
the laser fluence is high, the induced high-temperature
plasma excites, ionizes, and dissociates the surroundingwater
molecules.The nucleation process of TiO2 is initiated directly
at water-plasma interface, making the formation of crystal
phase feasible. The high density of plasma also enhances the
molecular reaction rate, increasing the particle size.When the
laser fluence is low, the breakdown of water molecules does
not effectively take place, leading to insufficiently oxidized
nanoparticles of titanium. In order to fabricate the nanopar-
ticles with smaller size, the lower laser fluence was employed
in this work. Subsequently, the pure TiO2 and Ag/TiO2 were
annealed under 450∘C for 2 h in the argon air. As can be
seen in Figure 5, anatase and rutile were both formed after
annealing. At the macroscopic level, rutile generally stands
as thermodynamically stable structure of titania. However,
when the particle size decreases below 14 nm, anatase seems
to be more stable than rutile. This may explain why the
anatase phase is dominant in mixed phase in our work, as
SEM, TEM, and XRD results show that most particle size is
well below 14 nm, in addition to a small number of particles.

3.4. Photocatalytic Activity. Figure 7 shows the photocatalytic
activity of different samples. The first sample is pure TiO2,
the third sample is Ag/TiO2, and the forth sample is rutile
nanoparticles. The crystal structure of rutile is demonstrated
in Figure 6 and the average particles size is about 15 nm
estimated by Scherrer formula. In order to reveal the role of
Ag nanoparticles more clearly, titania with less deposited Ag
nanoparticles was fabricated as a reference sample by tuning
irradiation time of laser ablation.This silver deposited titania
is marked as Ag/TiO2

.
Under UV irradiation, the rutile has a slightly higher

degradation percent than that of pure TiO2 as shown in
Figure 7.WhenAg nanoparticles are deposited into TiO2, the
degradation rate has been significantly increased. In particu-
lar, Ag/TiO2 shows 41.5% and 40.7% degradation rate growth
compared to pureTiO2 and rutile.Thus, it can be seen that the
photocatalytic activity of TiO2 for the oxidative degradation
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of MB is enhanced by coupling with Ag nanoparticles. The
enhanced ability of MB degradation in the Ag/TiO2 compos-
ite may be attributed to cooperative effect of Ag deposition
according to the following three mechanisms. (i) More MB
molecules are adsorbed on the surface of Ag/TiO2

 and
Ag/TiO2 than that of TiO2. It can facilitate the sensitized
MB to the conduction band and then increase the possibility
of electron transfer to O2. (ii) Captured energy from input
light source can excite the surface plasmon resonance of Ag
nanoparticles, promoting the surface and interfacial electron
transfer, enhancing electron-hole separation [42]. (iii) Ag
nanoparticles act as electron traps in TiO2 which would
reduce the electron-hole recombination rate and enhance the
subsequent transfer of the trapped electron to the adsorbed
O2 as electron acceptor [43].

As the LED light source with the wavelength of 365 nm
was employed in this work, Ag surface plasmon resonance
could not be excited by UV light. Hence, the mechanisms (i)
and (ii) are not applicable in this work.Thus, onlymechanism
(iii) is feasible. A TiO2-sensitization pathway for theMB pho-
todegradation under UV light is demonstrated in Figure 8.
The valence electrons of TiO2 nanoparticles are excited to the
conduction band by UV light. These electrons on the TiO2
nanoparticles surface would be scavenged by the present
molecular oxygen and then produce reactive oxygen radicals.
In the meantime, the valence hole is trapped as the surface-
bound OH∙ radicals on the oxidation of both OH− groups
and H2O molecules on the surface. The generated materials
could effectively degrade MB molecules. Consequently, the
charge separation on TiO2 is a vitally important factor to
affect the result of the MB photodegradation in TiO2. When
Ag nanoparticles are deposited on the TiO2 surface, because
Fermi level of TiO2 is higher than that of Ag, the electrons can

transfer fromTiO2 to Ag until both Fermi levels are the same.
It causes the Schottky barriers at Ag/TiO2 contact region
and the Ag nanoparticles acting as electron traps, leading
to the reduction of electron-hole recombination in the pho-
tocatalytic process.

4. Conclusions

Pulsed laser ablation is successfully employed to continuously
fabricate Ag/TiO2 composite nanoparticles which are used
in photocatalytic degradation. The Ag nanoparticles are
found to enhance the TiO2 photocatalytic activity. The MB
photodegradation was carried out in TiO2, Ag/TiO2, and
rutile in the same photo-reaction condition. Compared with
the pure TiO2 and rutile, the Ag/TiO2 shows an obvious
enhancement in the MB photodegradation under UV light
irradiation, which could be attributed to the Ag nanoparticles
by acting as electron traps.
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