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ABSTRACT: Highly efficient visible-light-driven g-C3N4/
Ag2O heterostructured photocatalysts were prepared by a
simple liquid phase synthesis method at room temperature.
The composition, structure, morphology, and optical absorp-
tion properties of the as-prepared g-C3N4/Ag2O composites
were characterized by XRD, FTIR, XPS, TEM, and UV−vis
DRS, respectively. We found interestingly that the photo-
generated charge carriers separations of the as-prepared g-
C3N4/Ag2O composites were closely related to the mass ratio
of g-C3N4 and Ag2O. When the mass ratio of g-C3N4 and
Ag2O reached 1:4, the as-prepared composite exhibited the
highest photocatalytic activity, which was almost 11 and 1.2 times as high as that of individual g-C3N4 and Ag2O, respectively.
The enhancement of photocatalytic activity could be attributed to the synergetic effects between g-C3N4 and Ag2O as well as the
improved dispersibility and the decreased particle size of Ag2O. Moreover, the as-prepared composites showed excellent stability
toward the photodegradation of methyl orange (MO). Finally, a possible photocatalytic and charge separation mechanism was
proposed.
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1. INTRODUCTION

Heterogeneous photocatalysis has been recognized as a
potential strategy for solar energy conversion and environ-
mental remediation. Of the well-known semiconductor photo-
catalysts, TiO2 has been proved to be the most representative
and extensively used material owing to its chemical and physical
inertness, nontoxicity, and low-cost.1 However, the low solar
energy conversion efficiency greatly restricts its practical
application because of its wide band gap. Although there are
many strategies to extend the optical absorption of TiO2,

2−8 the
enhancement of the visible-light photocatalytic activity is still
very limited. Therefore, it is still a great challenge and highly
crucial to explore novel photocatalytic materials with visible-
light response, such as Ag-based photocatalysts.9,10

Graphitic carbon nitride (g-C3N4), a polymeric metal-free
semiconductor with a band gap of about 2.70 eV, has been
recently focused on the photocatalytic field, which fulfills the
basic requirements as a photocatalyst for water splitting and/or
organic pollutant decomposition,11−14 including being abun-
dant, stable, and responsive to visible-light. Nevertheless, the
lack of absorption above 460 nm, the low quantum efficiency,
and the fast recombination of photogenerated electeon-hole
pairs may still limit the enhancement of its photocatalytic
activity. Therefore, some strategies have been devoted to
improving the photocatalytic activity of g-C3N4, such as nano/
mesoporous structures fabrication,15−17 transition metal

modification,18 heterostructured composite fabrication,19−23

and so forth. In particular, the fabrication of heterostructured
composites by combining g-C3N4 with other semiconductors
can not only restrict efficiently the recombination of photo-
generated charge carriers, but also endow the composites novel
characteristics or some enhanced properties by the synergistic
effects or antagonistic effects.
On the other hand, Ag2O as a p-type semiconductor has been

found to be a self-stable and highly efficient visible-light
photocatalyst with a narrow energy bandgap of ∼1.3 eV.24 And
it has been widely used as sensitizer to tune the light response
of some wide bandgap semiconductors into the visible region
and enhance their photocatalytic activity, such as Ag2O/TiO2
nanobelts,25 Ag2O/ZnO,

26 Ag2O/Bi2WO6,
27 and so forth. The

combination of g-C3N4 and Ag2O that possesses well matched
overlapping band structure can easily fabricate a p−n
heterojunction, which will bring more effective interface
transfer of photogenerated electrons and holes in comparison
with the traditional composites. Furthermore, Ag2O nano-
particles are dispersed on the surface of g-C3N4, which can
greatly reduce the usage of Ag for enhanced photocatalytic
activity.
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Herein, highly efficient visible-light-driven heterostructured
photocatalysts, g-C3N4/Ag2O, were prepared by a simple liquid
phase reaction at room temperature. The novel heterostruc-
tured photocatalysts possessed better photocatalytic activity
and stability toward the photodegradation of methyl orange
(MO) under visible light irradiation compared with the pure g-
C3N4 and Ag2O. Meanwhile, we also proposed a possible
mechanism for the enhanced activity of g-C3N4/Ag2O
composites on account of the experimental results.

2. EXPERIMENTAL SECTION
2.1. Materials.Melamine (C3H6N6) was obtained from Sinopharm

Chemical Reagent Corp, P. R. China. Silver nitrate (AgNO3) and
sodium hydroxide (NaOH) were purchased from Beijing Chemical
Works, P. R. China. All chemicals were used as received without
further purification, and all aqueous solutions were prepared with
ultrapure water (>18.25 MΩ cm) obtained from Millipore system.
2.2. Synthesis of g-C3N4. The g-C3N4 power was synthesized

according to the literature.28 Typically, 10 g of melamine was put into
an alumina crucible with a cover and heated at a rate of 2 °C min−1 to
550 °C in a muffle furnace and then kept at this temperature for 4 h.
All the experiments were performed under air conditions. The
resulting yellow product was collected and ground into powder for
further use.
2.3. Fabrication of g-C3N4/Ag2O Composite Photocatalysts.

The typical preparation procedure of the g-C3N4/Ag2O composite
photocatalysts was as follows: 0.15 g of g-C3N4 was added into 30 mL
of distilled water and sonicated for 30 min. Then, 0.6 g to NaOH was
added into the suspension and stirred for 30 min. Further, 13 mL of
0.1 M AgNO3 was added drop by drop under stirring, and the mixture
was held in the dark for 30 min with continuous stirring. All the
experiments were carried out at room temperature. The obtained
precipitate was collected by centrifugation and washed with distilled
water for three times. Finally, the solid product was dried at 60 °C
overnight. A series of g-C3N4/Ag2O composites with different mass
ratios of g-C3N4 and Ag2O were prepared by changing the amounts of
g-C3N4 and marked as 4:1, 1:1, 1:4, and 1:16. As a reference, the pure
Ag2O was prepared without adding g-C3N4 under the same conditions.
Moreover, a mechanically mixed sample (the mass ratio of g-C3N4 and
Ag2O was 1:4) was obtained by grinding 0.2 g of g-C3N4 with 0.8 g of
Ag2O.
2.4. Characterization. The X-ray diffraction (XRD) measure-

ments were performed on a D8 Focus diffractometer (Bruker) with Cu
Kα radiation (λ = 0.15405 nm) in the range of 10−80° (2θ). Infrared
spectra were collected on a VERTEX 70 Fourier transform infrared
(FTIR) spectrometer (Bruker). X-ray photoelectron spectroscopy
(XPS) analysis was carried on an ESCALAB MK II X-ray
photoelectron spectrometer. UV−vis diffuse-reflectance spectra
(UV−vis DRS) were obtained on an UV−vis spectrophotometer
(UV-2550, Shimadzu, Japan). BaSO4 was used as a reflectance
standard in the UV−vis diffuse-reflectance experiments. Transmission
electron microscopy (TEM) and high-resolution transmission electron
microscopy (HRTEM) images were obtained with a TECNAI G2
high-resolution transmission electron microscope operating at 200 kV.
Scanning electron microscope (SEM) images were taken with a XL30
field-emission scanning electron microscope at an accelerating voltage
of 15 kV. Photoluminescence (PL) spectra were measured at room
temperature on an F-7000 fluorescence spectrophotometer (Hitachi,
Japan) with an excitation wavelength of 325 nm. The scanning speed
was 1200 nm min−1, and the photomultipliers voltage was 700 V. The
widths of the excitation and emission slits were both 5.0 nm. UV−vis
absorbance measurements were performed on a Cary 500 Scan UV/
vis/NIR spectrophotometer (Varian).
2.5. Evaluation of Photocatalytic Activity. The photocatalytic

activities of the as-prepared photocatalysts were evaluated by the
degradation of the methyl orange (MO) aqueous solution under
visible light irradiation. In order to exclude the effect of photo-
sensitivity, phenol as a typical colorless pollutant was also degraded by

the as-prepared composites for evaluating the photocatalytic activity.
The light source was a 300 W xenon lamp (PLS-SXE300, Beijing
Trusttech Co. Ltd., China) with a UV-cut filter (λ ≥ 400 nm). In a
typical experiment, 20 mg of the powdered photocatalyst was
suspended in 50 mL of 20 mg L−1 MO (or phenol) aqueous solution.
Prior to light irradiation, the dispersion was first sonicated for 10 min
and then stirred magnetically in the dark for 30 min to reach the
adsorption−desorption equilibrium of dye molecules on the catalyst.
The specified dispersions were pipetted at the given time intervals and
centrifuged at 10 000 rpm for 5 min. The concentration of the MO (or
phenol) aqueous solution was monitored using a UV−vis spectros-
copy. The absorbance of MO and phenol were determined by the peak
at 463 and 270 nm respectively, while the change in concentration was
recorded as C/C0 (C0 was the initial concentration of MO (or phenol)
aqueous solution, and C was the concentration at time t). The direct
photolysis experiment of MO (or phenol) was carried out without the
addition of the catalyst under the same conditions.

3. RESULTS AND DISCUSSION
3.1. Structure and Composition of g-C3N4/Ag2O

Photocatalysts. The structure and composition of the as-
prepared samples were characterized by XRD, FTIR and XPS,
respectively. XRD patterns of the as-prepared g-C3N4/Ag2O
composites with different mass ratios are shown in Figure 1,

together with the patterns of pure g-C3N4 and Ag2O. For the
pure g-C3N4 sample, the characteristic peak at 27.5°
corresponds to the (002) plane arising from the stacking of
the conjugated aromatic system.11 The diffraction peaks of pure
Ag2O are indexed to the (110), (111), (200), (220), (311), and
(222) planes of the cubic crystal phase (JCPDS 41-1104).24 In
the g-C3N4/Ag2O composite with the mass ratio of 1:16, no
diffraction peaks of g-C3N4 can be found owing to the relatively
low percentage of g-C3N4. With increasing the mass ratio of g-
C3N4 and Ag2O from 1:4 to 4:1, the typical diffraction peak of
g-C3N4 gradually appears and no other diffraction peaks are
detected except the peaks of g-C3N4 and Ag2O. The results
indicate that a coexistence of Ag2O and g-C3N4, and no
impurities are formed during the fabrication of the composites.
Moreover, when the g-C3N4 content is high (>50%), the weak
peak of Ag2O at 26.7° may be covered by the strong peak of g-
C3N4 at 27.5° and cannot be observed in the XRD patterns.

Figure 1. XRD patterns of the as-prepared g-C3N4, Ag2O, and g-
C3N4/Ag2O composites.
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The existence of g-C3N4 and Ag2O in the as-prepared
samples was further confirmed by FTIR analysis. Figure 2

shows the FTIR spectra of the pure Ag2O, pure g-C3N4, and a
series of g-C3N4/Ag2O composite photocatalysts, respectively.
For the pure g-C3N4, three main absorption regions can be
observed clearly. The broad peak at 3000−3500 cm−1 is
ascribed to the stretching vibration of N−H and the stretching
vibration of O−H of the physically adsorbed water.28−30 The
strong band of 1200−1700 cm−1, with the characteristic peaks
at 1240, 1320, 1407, 1567, and 1640 cm−1, is attributed to the
typcial stretching vibration of CN heterocycles.28 In addition,
the peak at 808 cm−1 can correspond to the breathing mode of
triazine units.28,30 For the pure Ag2O, the observed broad peak
around 3500 cm−1 and the peak at 1661 cm−1 belong to the
O−H stretching vibration, while the peak at 1386 cm−1 belongs
to the H−O−H bending vibration of the adsorbed water
molecules on the surface.31 Furthermore, the broad absorption
peak around 600 cm−1 is related to Ag−O bond vibration.32,33

The FTIR spectra of the g-C3N4/Ag2O composites represent
the overlap of the spectra of both g-C3N4 and Ag2O. It should
be noted that the intensity of the peak at 808 cm−1 decreases
with the decrease of the g-C3N4 content.
The composition and chemical status of the as-prepared

samples were also confirmed by XPS technique. Figure 3
displays the XPS survey spectra of the pure Ag2O, g-C3N4, and
the prepared g-C3N4/Ag2O (1:4) composite photocatalyst.
Compared with bare Ag2O and g-C3N4, the composite is
composed of Ag, O, N, and C elements. The typical high
resolution XPS spectra of Ag 3d, O 1s, C 1s, and N 1s in the g-
C3N4/Ag2O (1:4) composite are also shown in Figure 4. The
doublet peaks of Ag 3d5/2 and Ag 3d3/2 are, respectively, located
at about 368.4 and 374.4 eV, which are very close to the
binding energy values of Ag+ in Ag2O (Figure 4A).27 The
asymmetric O 1s peak shown in Figure 4B can be split by using
the XPS peak-fitting program. The peak at 532.6 eV is assigned
to the external −OH group or the water molecule adsorbed on
the surface, and the other O 1s peak appearing at 531.0 eV
corresponds to lattice oxygen atoms in the Ag2O.

34 The results
further indicate the existence of Ag2O phase in the composite,
which is in good agreement with the XRD and FTIR results.
Figure 4C shows the high resolution C1s spectrum of the

composite. The peak centered at 284.6 eV can be ascribed to
the C−C coordination of the surface adventitious carbon,
whereas the peak at 288.1 eV corresponds to sp3-bonded C in
C−N of g-C3N4.

23,35,36 The N 1s peak XPS spectrum is
deconvoluted into three Gaussian−Lorenzian peaks centered at
398.9, 400.2, and 404.5 eV (Figure 4D), which can be
attributed to the pyridinic-like nitrogen (N−sp2C), graphitic
nitrogen (N−(C)3), as well as the charging effects, respectively,
in accordance with the reported results.23,36 Furthermore, the
binding energy values of Ag 3d and N 1s in the composite are
slightly higher than those of pure Ag2O and pure g-C3N4
(Figure S1, Supporting Information). The shift can be ascribed
to the strong interaction between Ag2O and g-C3N4. The above
investigations strongly confirm that the as-prepared composite
including both g-C3N4 and Ag2O forms the heterostructure
rather than the physical mixture.

3.2. Morphology of g-C3N4/Ag2O Photocatalysts.
Figure 5 shows the TEM images of the pure g-C3N4 and the
g-C3N4/Ag2O composite photocatalyst with the mass ratio of
1:4. For comparison, the composites with different ratios of g-
C3N4 and Ag2O and pure Ag2O were also characterized by
TEM and SEM shown in Figures S2 and S3, respectively. From
Figure 5A, the as-prepared g-C3N4 sample reveals a clearly flat
layer structure, which is in agreement with the previous
report.37 After the introduction of Ag2O, numerous dark Ag2O
particles appear on the lamellar g-C3N4 (Figure 5B) and the
size of Ag2O particles is about 5−30 nm. All the Ag2O particles
are attached to the surface of g-C3N4 strongly. The HRTEM
image of the as-prepared g-C3N4/Ag2O photocatalysts was
displayed (Figure 5B, inset). By measuring the lattice fringes,
the interplanar spacing is about 0.27 nm, corresponding to the
(111) plane of Ag2O (JCPDS 41-1104). The result of the
HRTEM image also clearly reveals a close interface between the
Ag2O and g-C3N4 in the as-prepared composite and indicates
the formation of heterojunction,34 which is significant for
separating the photogenerated electron−hole pairs and thus
improving the quantum efficiency. As shown in Figure S3, for
pure Ag2O, the Ag2O nanoparticles agglomerate and the size of
Ag2O nanoparticles is about 100−200 nm. The addition of g-
C3N4 can greatly improve the dispersibility of Ag2O particles
and efficiently decrease the particle size of Ag2O (Figure S2).
Both of them should be significant for increasing the charge

Figure 2. FTIR spectra of the as-prepared g-C3N4, Ag2O, and g-C3N4/
Ag2O composites.

Figure 3. XPS survey spectra of the as-prepared g-C3N4, Ag2O, and g-
C3N4/Ag2O (1:4) composites.
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separation efficiency and enhancing the photocatalytic activity.
With decreasing ratio of g-C3N4 and Ag2O, the particle size of
Ag2O increases slightly following with an obvious aggregation.
3.3. Optical Property of g-C3N4/Ag2O Photocatalysts.

The optical properties of the as-prepared g-C3N4, Ag2O, and
the g-C3N4/Ag2O composites were measured via the UV−vis
DRS technique. As shown in Figure 6, the absorption edge of
the pure g-C3N4 is at about 460 nm, which originates from its
band gap of ∼2.69 eV and is consistent with the reported
results.28 After the introduction of Ag2O nanoparticles on the
surface of g-C3N4, the optical absorption of the composites in
the visible region increases, while the absorption intensity of
these composites is stepwisely strengthened with the increasing
Ag2O mass ratios. As for the as-prepared Ag2O sample, it clearly

exhibits a wide and strong light absorption in the whole UV−
vis range of 200−800 nm, which is related to its excellent
photocatalytic activity.24,25 The results of UV−vis DRS suggest
that the fabrication of the heterostructured g-C3N4/Ag2O
composites can greatly improve the optical absorption property
and increase the utilized efficiency of solar light, which are
favorable for the enhancement of the photocatalytic activity.

3.4. Photocatalytic Activity. The photocatalytic activities
of the as-prepared g-C3N4/Ag2O composites with different
mass ratios were evaluated by the photodegradation of MO dye
under visible light irradiation shown in Figure 7. For
comparison, the activities of pure Ag2O and g-C3N4 were also
tested under the same conditions. The blank experiment
indicates that the direct photolysis of MO is almost ignored in

Figure 4. High resolution XPS spectra of the g-C3N4/Ag2O (1:4) composite: (A) Ag 3d, (B) O 1s, (C) C 1s, and (D) N 1s.

Figure 5. TEM images of (A) the pure g-C3N4 and (B) the g-C3N4/Ag2O (1:4) composite (inset: HRTEM image of the composite).
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the absence of photocatalysts and the degradation of MO is
resulted from the photocatalytic reaction. It can be clearly
observed that when the mass ratio of g-C3N4 and Ag2O is lower
than 1:1, the as-prepared composites exhibit much higher
photocatalytic activities than that of the pure g-C3N4 and Ag2O.
This may be caused by the formation of heterostructure
between g-C3N4 and Ag2O. Additionally, the improved
dispersibility and the decreased particle size of Ag2O shown
in Figure S2 of the as-prepared composites also play important
roles in enhancing photocatalytic activity. With respect to the g-
C3N4/Ag2O composites, the photocatalytic activities increase
gradually with decreasing the mass ratios of g-C3N4 and Ag2O
from 4:1 to 1:4 and then decrease slightly at the mass ratio of
1:16. As the mass ratio of g-C3N4 and Ag2O is 1:4, the
composite shows the highest activity, which exceeds 1.2 times
more than that of bare Ag2O and 11 times larger than that of g-
C3N4. In this photocatalytic reaction, nearly 50% of MO has
been degraded in the first 4 min, and ∼90% of MO can be
removed after 30 min. This result can be clearly observed in
Figure 8. With extended time under visible light irradiation, the
intensity of the peak at 463 nm, which is related to the
characteristic UV−vis absorption of MO molecule, decreases

stepwisely and almost disappears after 30 min. Further
decreasing the mass ratio of g-C3N4 and Ag2O to 1:16, the
slightly decreased photocatalytic activity may be attributed to
the fact that the higher content of Ag2O may easily result in the
agglomerate of Ag2O particles causing a low dispersibility on
the surface of g-C3N4. This may influence the transfer of
photogenerated charge carriers as well as the separation
efficiency of the photoinduced electron−hole pairs.34 Con-
sequently, a suitable ratio between g-C3N4 and Ag2O is
significant for effectively enhancing the photocatalytic activity.
In order to substantiate the contribution of heterostructure on
the photocatalytic activity, a reference experiment on the
mechanically mixed g-C3N4 and Ag2O with a mass ratio of 1:4
was also performed. The activity of the mechanically mixed
sample shows higher than those of bare g-C3N4 and Ag2O, but
still much lower than those of as-prepared composites. The
result strongly suggests that the intimate junctions between g-
C3N4 and Ag2O bring some synergistic reaction to enhance the
photocatalytic activity of the g-C3N4/Ag2O heterostructured
photocatalysts. Therefore, the as-prepared g-C3N4/Ag2O
composite with the suitable mass ratio (1:4) can be regard as
an effective photocatalyst, while its observed photocatalytic
performance is much better than most of the reported
nanoheterostructured photocatalysts for degradation MO
under visible light irradiation.25,27,38−41

In addition, as shown in Figure S4, the phenol which has no
absorbance in visible region was chosen as a probe molecule to
further evaluate the visible-light activity of the as-prepared g-
C3N4/Ag2O (1:4) composite. After reacting of 180 min under
the visible-light irradiation, no degradation in the direct
photolysis of phenol and only 4% of phenol has been removed
over the pure g-C3N4. In contrast, the g-C3N4/Ag2O (1:4)
composite reveals much improved activity that nearly 82% of
phenol has been degraded after 180 min. The results further
indicate that the as-prepared g-C3N4/Ag2O (1:4) composite
can be used as a high efficient visible-light photocatalyst.
Figure 9 displays the photoluminescence (PL) spectra of the

as-prepared g-C3N4/Ag2O composites together with that of
bare g-C3N4 for comparison. All samples exhibit an emission
peak centered at about 450 nm, which is similar to the reported
value in the literatures.31,42 Compared with g-C3N4, the g-
C3N4/Ag2O composites show significant quenching of the PL.

Figure 6. UV−vis DRS of the as-prepared g-C3N4, Ag2O, and g-C3N4/
Ag2O composites.

Figure 7. Visible light induced photocatalytic degradation efficiency of
MO in the presence of as-prepared g-C3N4, Ag2O, and g-C3N4/Ag2O
composites.

Figure 8. UV−visible absorption spectrum of MO dye after the
corresponding degradation time over the g-C3N4/Ag2O (1:4)
composite.
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This result further indicates an efficient charge transfer within
the g-C3N4/Ag2O samples because the intensity of the PL
peaks is related to the recombination of the electron−hole pairs
within the semiconductor. In particular, when the mass ratio of
g-C3N4 and Ag2O is 1:4, the PL peak reveals the lowest
intensity, which is well consistent with the result of the
photocatalytic activity. That is to say, in the case of g-C3N4/
Ag2O (1:4) composite, the photogenerated electron−hole pairs
can efficiently transfer at the interface of heterostructure,
resulting in the highest photocatalytic activity under visible light
irradiation.
3.5. Possible Photocatalytic Mechanism. Based on the

results above, a possible photocatalytic mechanism of the as-
prepared g-C3N4/Ag2O composites under visible light irradi-
ation was proposed and illustrated in Figure 10. As well known,

Ag2O is a typical p-type semiconductor, while g-C3N4 is n-type.
Under visible light irradiation, both Ag2O and g-C3N4 can be
excited to generate electrons and holes. In the g-C3N4/Ag2O
composites, the photogenerated electrons will have a tendency
to transfer from Ag2O to g-C3N4 and the holes have an
opposite transfer because of the inner electric field existed in

the p−n junctions.43 On the other hand, the conduction band
(CB) bottom of g-C3N4 (−1.12 V, vs SHE) is more negative
than that of Ag2O (0.20 V, vs SHE) and the valence band (VB)
top of g-C3N4 (1.57 V, vs SHE) is more positive than that of
Ag2O (1.40 V, vs SHE).21,24 Considering the inner electric field
and energy band structure, it is reasonable to conclude that the
transfer of electrons between g-C3N4 and Ag2O is partly
restricted, while the transfer of holes can be accelerated. This
causes an efficient separation of photogenerated electrons and
holes to enhance the photocatalytic activity. The electrons on
the CB of g-C3N4 may be captured by oxygen to generate active
species due to its more negative CB position compared with the
single electron reduction of oxygen (O2 + e− + H+ = HO2 (aq),
−0.046 V vs SHE). In addition, due to the potentials of •OH/
OH− (1.99 V vs SHE), H2O2 (1.77 V vs SHE), and O3 (2.07 V
vs SHE) being more positive than the VB of Ag2O, the
enriched holes on the VB of Ag2O can be consumed by directly
decomposing the absorbed organic pollutants on the surface of
the catalysts rather than generate the stronger oxidative species
of •OH radicals, H2O2, and O3 during the photocatalysis, which
is beneficial to decreasing the probability of the electron−hole
recombination.24,44,45 Furthermore, because of the more
positive potential of Ag+/Ag (0.7991 V, vs SHE), the
photogenerated electrons on the CB of Ag2O may in situ
reduce Ag+ to metallic Ag, which also acts as an electron pool
and transfers the electron to oxygen via the multielectron-
transfer routes (O2 + 2e− + 2H+ = H2O2 (aq), 0.682 V vs SHE;
O2 + 4e− + 4H+ = 2H2O (aq), 1.23 V vs SHE).24 In other
words, the generated photoelectrons excited by the visible-light
can transport to the surface of Ag2O and the Ag+ (Ag2O) could
be partly reduced to metallic Ag,46 while the formed metallic Ag
can further complete efficient electron migration process to
efficiently inhibit the recombination of the photoexcited pairs.
As a result, the photogenerated electron−hole pairs can be
separated efficiently in the photocatalytic system of g-C3N4/
Ag2O heterostructure, leading to a significantly enhanced
photocatalytic activity than the pure g-C3N4 and Ag2O. Based
on the above discussions, it can be concluded that the enhanced
photocatalytic activity of the as-prepared g-C3N4/Ag2O can be
ascribed not only to the improved dispersibility and the
deceased particle size of Ag2O as well as the improved optical
absorption property arising from the heterostructure between
g-C3N4 and Ag2O, but also to their synergetic effects of the
inner electric field and matched energy band structure that
bring the high separation rate of the photogenerated charge
carriers.

3.6. Stability Evaluation. From the viewpoint of practical
applications, the g-C3N4/Ag2O composite with the mass ratio
of 1:4 as the representative sample was selected to evaluate the
reusability of the as-prepared composites. As shown in Figure
11, the as-prepared g-C3N4/Ag2O composite shows a good
catalytic stability, maintaining a similar level of reactivity after
four cycles. The slight decrease should originate from the
inescapable loss of catalyst during the recycling process.
The composition of the recyclable composite was also

characterized by XRD. As shown in Figure S5, some new
diffraction peaks appear, which can be ascribed to metallic Ag
(JCPDS 04-0783). That indicates Ag0 species can be formed
during the photocatalytic process arising from the partial in situ
photoreduction of Ag2O due to the more positive potential of
Ag+/Ag (0.7991 V, vs SHE) compared with O2/HO2 (−0.046
V, vs SHE). Previous research results demonstrated that, after
the formation of a certain amount of metallic Ag, the obtained

Figure 9. PL spectra of the as-prepared Ag2O and g-C3N4/Ag2O
composites.

Figure 10. Schematic diagrams for the possible photocatalytic
mechanism of the g-C3N4/Ag2O composite under visible light
irradiation.
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Ag2O/Ag exhibits a stable structure.24 Accordingly, the
photogenerated electrons can easily transfer to the metallic
Ag sites to restrict the recombination of photogenerated charge
carriers resulting in enhanced photocatalytic activities. There-
fore, the prepared g-C3N4/Ag2O composites can be regard as a
high activity and stability visible light photocatalyst, which show
a great potential to be used in the field of environmental
remediation.

4. CONCLUSIONS

In this paper, a series of g-C3N4/Ag2O heterostructured
photocatalysts with different mass ratios of g-C3N4 and Ag2O
were prepared by a simple liquid phase reaction method at
room temperature. The photodegradation of MO experiments
together with the PL analysis revealed that the mass ratio of g-
C3N4 and Ag2O showed a significant effect on the separation of
photogenerated charge carriers as well as the visible light
photocatalytic activity. The composite with the mass ratio of
1:4 degraded nearly 50% of MO within 4 min, and ∼90% after
30 min. In addition, the prepared photocatalysts had relative
stability under visible light irradiation. The enhanced photo-
catalytic activity of the g-C3N4/Ag2O composites was mainly
attributed to the synergetic effects between g-C3N4 and Ag2O,
as well as the improved dispersibility and the decreased particle
size of Ag2O. The results provided here not only offer a highly
efficient and stable photocatalytic material for environmental
remediation, but also shed a new insight for fabricating efficient
heterostructured photocatalysts.
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