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To study the photocatalytic activity under visible light irradiation, a series of mesoporous graphitic
carbon nitride (mpg-C3;N,)/Ag,0O photocatalysts were synthesized. The as-prepared photocatalysts
were characterized with X-ray diffraction (XRD), scanning electron microscopy (SEM), transmis-
sion electron microscopy (TEM), N, adsorption Brunauer-Emmett-Teller method (N,-BET), Fourier
transform infrared spectroscopy (FT-IR), UV-vis diffuse reflectance spectra (DRS), and photolu-
minescence spectra (PL) methods to determine their phase structure, purity, morphology, spec-
troscopic and photoluminescence emission performance, respectively. Photocatalytic degradation
of methyl orange (MO) aqueous solution under visible-light irradiation indicated that the mpg-
C;N4/Ag,0-50 nanocomposite exhibited the best activity. The degradation rate of MO reached to
90.8% in 120 min onto the mpg-C;N,/Ag,0-50 nanocomposite, and as compared with the pure
mpg-C;N, and Ag,O samples, the photocatalytic activity of the mpg-C;N,/Ag,0-50 nanocompos-
ite was greatly enhanced. The enhancement of photocatalytic activity was mainly ascribed to the
enhanced visible-light absorption ability and the formation of p—n heterojunctions between counter-
parts of the nanocomposites, which promoted the generation and separation of charge carriers.

Keywords: mpg-C;N,/Ag,0, p—n Heterojunctions, Visible-Light Photocatalysis, Photocatalytic

Activity, MO Degradation.

1. INTRODUCTION

Due to the great industrial and population growth, the
environmental pollution is becoming one of the biggest
challenges facing human being worldwide.!”> TiO,, as
the first and most investigated semiconductor, works only
with ultraviolet (UV) radiation which does not satisfy the
requirement of visible-light-driven applications.5® In spite
of the success of metal oxide catalysts for photochemistry
applications, there remains the universal problem that most
metal oxides only utilize particular UV light that accounts
for ~4% of total solar irradiation on the earth. Developing
the photocatalysts with visible light response has attracted
much attention.”'" These days, heterogeneous photocat-
alytic processes is used in widespread applications of pol-
lutants degradation both in liquid and gaseous regime.
There is potentially advantageous, such as it proceeds at
ambient conditions resulting in complete mineralization of
organic pollutants to harmless products like CO,, H,O and
mineral acids.!> 13
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Recently, a polymeric carbon nitride (C;N,) material
was introduced as a metal-free photocatalyst for visible-
light-driven application. The C;N, material is composed
of carbon, nitrogen, and some minor hydrogen content
only.!* New opportunities has been offered by the organic
semiconductor C;N, materials based photocatalysis due
to its multifunctional properties like photochemical sta-
bility, highest light conversion efficiency, favorable band
edge positions, cheap availability, low cost, non-toxicity,
high stability, and especially its intrinsic visible light
response.'>™'® On the other hand, the C;N, is a cheap and
clean photocatalyst, and shows suitable band gap to spec-
tral response. However, the low electrical conductivity of
C;N, limited its photocatalytic application. Increasing its
conductivity is vital to reduce the recombination. Meso-
porous materials such as mesoporous carbon-based mate-
rials with high electron conductive ability were introduced
into C;N, system, which can enhance the separation of
photogenerated carriers, and thus improve the photocat-
alytic activity.! Also, heterogeneous photocatalysis with
g2-C;N, is potentially advantageous because of its intrin-
sic organic nature, thus allowing its electronic band gap
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structure to be tuned, and it proceeds at ambient conditions
resulting in complete mineralization of organic pollutants
to harmless products like CO,, H,O and mineral acids.”
Recent studies have shown that the light response and
photocatalytic activity of the mesoporous g-C;N, (mpg-
C;N,) materials can be improved. It has been successfully
prepared by templating methods, such as soft-templating
and hard-templating methods.?'2* Compared with the pure
g-C;N,, the mpg-C;N, modify the electronic properties
and extend its optical absorption to the visible region, and
enhanced its photocatalytic activity, also possessed a larger
number of active sites on the surface, which can show
potential in an even wider range of application.

On the other hand, Ag,0 has been reported as the best
candidate because of its high solubility, larger ionic size,
and minimum orbital energy. Ag,O as a classical p-type
semiconductor has been focused much interest. The Ag,O
has the narrow energy bandgap,® which has the ability to
absorb a large part of visible light. Ag,O nanoparticles as
a promising photocatalyst with high photocatalytic perfor-
mance, it has been widely used to tune the light response
of some wide bandgap semiconductors into the visible
region and enhance their photocatalytic activities. Many
studies on the synthesis of Ag,0 composite photocatalysts
have been reported, such as Ag,0/TiO,,* Ag,0/Zn0O,”
Ag,0/Bi,0;,2 Ag,0/Ag,C0O,,” and so forth. Thus, it
is possible to improve the photocatalytic activity of
n-type mpg-C;N, by fabricating mpg-C;N,/Ag,O0 p-n
heterojunction photocatalysts due to its well matched
overlapping band structure. The p—n heterojunction will
bring more effective interface transfer of photo-generated
electrons and holes in comparison with the traditional
composites.

Herein, mpg-C;N,/Ag,O nanocomposites and their
excellent photocatalytic activities for degrading methyl
orange (MO) under visible light irradiation are reported to
draw new prospects in this domain. The facile preparation
of mpg-C;N,/Ag,0 p—n heterojunction was synthesized
by a simple liquid phase reaction at room temperature. The
crystal structure and morphology of the prepared samples
were discussed in detail. The photocatalytic activities were
tested by varying the mpg-C;N,/Ag,0 nanocomposites
weight ratios to find the highest photocatalytic activities.
The novel hetero-structured photocatalysts possessed bet-
ter photocatalytic activity and stability toward the degrada-
tion of methyl orange (MO) under visible light irradiation
as compared to the pure mpg-C;N, and Ag,0. Meanwhile,
account of the experimental results, the detailed possible
mechanism for the enhanced activity of mpg-C;N,/Ag,0
nanocomposites was also discussed.

2. EXPERIMENTAL DETAILS
2.1. Materials

The chemicals used in this work, melamine, silver nitrate
(AgNO,), sodium hydroxide (NaOH), hydrochloric acid,
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sulfuric acid, hydrofluoric acid, tetraethyl orthosilicate,
were purchased from Medicines Group. Copolymers P123
was purchased from Aldrich Company, and methyl orange
(MO) was commercially available from Beijing Dye Pro-
cessing. All chemical reagents in this study were of analyt-
ical grade. SBA-15 was prepared using P123 as a template
and tetraethyl orthosilicate as silicon source according to
our previous publication.*

2.2. Synthesis of mpg-C;N,

Typically, 2 g of melamine, 0.28 g concentrated sulfuric
acid and 1 g of SBA-15 were added into deionized water
to obtain a suspension. Then, the suspension was sonicated
for 30 min, and stirred for 6 h at 70 °C. After that, the mix-
ture was transferred into a stainless steel autoclave with
a Teflon liner of 100 mL capacity, and placed in an oven
at 100 °C for 6 h, heated at 160 °C for 6 h. After cool-
ing to the ambient temperature, the prepared product was
washed with deionized water by suction filtration until the
filtrate is neutral. Subsequently, dried at 60 °C for 24 h and
the dried sample was transferred into a tube furnace, and
heated to 550 °C at a heating rate 2 °C/min under N, flow
and kept at 550 °C for 4 h. After cooling to room temper-
ature, the calcined sample was impregnated with 5 wt%
hydrofluoric acid at room temperature for 24 h to remove
the SBA-15 template. After that, the sample was washed
repeatedly with deionized water, and dried at 60 °C for
12 h in an oven. Finally, a powder was obtained. The cal-
cined sample was denoted as mpg-C;N,,.

2.3. Fabrication of mpg-C;N,/Ag,0
Nanocomposite Photocatalysts

mpg-C;N, was added into 35 mL of deionized water and
sonicated for 30 min. Then, 0.4 g to AgNO; was added
into the suspension and stirred for 30 min. After that,
15 mL of 0.4 g NaOH was added drop by drop under
stirring. All the experiments were carried out at room tem-
perature. After stirring for 4 h, the obtained precipitate
was collected by centrifugation and washed with deionized
water for three times. Finally, the solid product was dried
at 60 °C for 12 h in an oven. A series of mpg-C;N,/Ag,0
nanocomposites with different mass ratios of mpg-C;N,
and Ag,0 were prepared by changing the amounts of
mpg-C;N, and marked as mpg-C;N,/Ag,0-x, where x
represented the mpg-C;N, weight percent in the compos-
ites. As a reference, the pure Ag,0 was prepared without
adding mpg-C;N, under the same conditions.

2.4. Catalyst Characterization

Powder X-ray diffraction (XRD) was carried out with a
Japan Shimadzu XRD-6100Lab X-ray diffractometer (Cu
Ka, 40 kV, 40 mA), with radiation between 5~80°, and
with a scan rate of 4°/min. Fourier Transform Infrared
(FT-IR) spectra were recorded on American Nicolet FT-IR
spectrometer (Nexus FT-IR 470) with KBr pellet technique
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and the range is 4000400 cm~!. The morphologies and
microstructures of the samples were observed on a JEOL
JSM-6700F scanning electron microscopy (SEM). Trans-
mission electron microscopy (TEM) images were obtained
on a JEM-2010F electron microscope (JEOL, Japan) with
an acceleration voltage of 200 kV. The specific surface
areas and pore sizes were measured by a Quantachrome
NOVA2000e instrument (USA). The specific surface areas
of the samples were obtained using the Brunauer-Emmett-
Teller (BET). The optical diffuse reflectance spectra
(UV-vis) were measured on a PerkinElmer Lambda 750 s
UV-vis-NIR spectrometer equipped with an integrating
sphere. BaSO, was used as the reference material, and the
polycrystalline samples were ground well before the mea-
surement. The photoluminescence (PL) spectra of the sam-
ples were recorded on a Varian Cary Eclipse spectrometer
at an excitation wavelength of 375 nm.

2.5. Photocatalytic Performance Test

Photocatalytic activity of the mpg-C;N,/Ag,0 samples
was evaluated by photocatalytic degradation of MO aque-
ous solution under visible-light irradiation. In each exper-
iment, 50 mg of photocatalysts was added into 100 mL of
MO solution (10 mg/L). Before light irradiation, the sus-
pensions were magnetically stirred in the dark for 30 min
to ensure the adsorption—desorption equilibrium between
MO molecules and the photocatalysts reaches. Then, a
350 W tungsten lamp with a cutoff filter (A > 400 nm)
was used as the visible-light source. At 20 min inter-
vals, a 4 mL solution was sampled and centrifuged to
remove the photocatalyst particles, and its absorbance was
detected using a UV-vis spectrometer at 464 nm. To esti-
mate the photostability of the photocatalysts, the sample
after one trial was collected through centrifugation, washed
with deionized water and dried for the subsequent cycle
test.

3. RESULTS AND DISCUSSION

3.1. Characterization

XRD patterns of mpg-C;N,, Ag,0, and the as-prepared
mpg-C;N,/Ag,0 composites with different mass ratios are
shown in Figure 1. It is well known that mpg-C;N, is
based on tri-s-triazine building blocks.?! The strong peak
at 20 = 27.4° corresponding to the characteristic inter-
planar stacking peak (002) of an aromatic system was
observed.?> The small angle peak at 13.0° is associated
with interlayer stacking.®® The observed diffraction peaks
of pure Ag,O are in good agreement with those reported
in the literatures for pure cubic Ag,0.?* The diffraction
peak (002) is a characteristic peak of g-C;N, that was also
present in pattern of the mpg-C;N,/Ag,O nanocomposite.
It was also seen that the crystal phase of Ag,O did not
change after hybridization with mpg-C;N,, but the diffrac-
tion peak positions for Ag,O were located at slightly lower
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Figure 1. XRD patterns of mpg-C;N,, Ag,0, the synthesized mpg-
C,N,/Ag,0 nanocomposites and mpg-C;N,/Ag,0-50 (after five runs)
sample.

angles than those for pure Ag,0, suggesting a strong inter-
action between mpg-C;N, and Ag,0. No other impurity
phase was seen, indicating the mpg-C;N,/Ag,0 to be a
two-phase composite. Moreover, we found from Figure 1
that the diffraction peaks of the mpg-C;N,/Ag,0-50 sam-
ple after five runs weakened as compared with the parent
mpg-C;N,/Ag,0-50 sample.

Figure 2 shows the FT-IR spectra of the pure mpg-
C;N,, pure Ag,0, and the mpg-C;N,/Ag,0-50 composite
photocatalysts, respectively. For the pure mpg-C;N,, the
broad band around 3200 cm™' is indicative of the N-H
stretching vibration modes. Several bands in the 1220-
1660 cm™! region were found, which correspond to the
typical stretching modes of CN heterocycles, and the sharp
band at 810 cm™' is related to the breathing mode of the
triazine units.’> %37 For the pure Ag,0, the broad Ag—O
band vibration at around 600 cm~! is clearly visible.>* The
characteristic peaks of mpg-C;N, and Ag,O are retained in
the mpg-C;N,/Ag,0 composite samples. The FT-IR spec-
tra of the mpg-C;N,/Ag,0 composites represent the over-
lap of the spectra of both mpg-C;N, and Ag,0.

mpg-C;N,/Ag,0-50

Transmittance(a.u.)

1000 2000 3000
Wavenumber (cm-1)

Figure 2. FT-IR spectra of mpg-C;N,, Ag,0, and the synthesized mpg-
C;N,/Ag,0 nanocomposites.
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Figure 3. SEM images of the mpg-C;N,/Ag,0-50 (a) and TEM images
of the mpg-C;N,/Ag,0-50 (b).

Figure 3 shows SEM and TEM images of the mpg-
C;N,/Ag,0-50 nanocomposite samples. The surface mor-
phology of the synthesized mpg-C;N,/Ag,0-50 seemed
not to be smooth, consisting of particles on the sheets.
Indeed, the sheet-like morphology was confirmed by TEM
observations of the g-C;N, (Fig. 3(b)). The morphology
of the synthesized g-C;N, was due to aggregation and
gathering of the g-C;N, sheets. After the introduction of
Ag,0, the dark part of the lamellar mpg-C;N, is appeared
of Ag,O particles and the size of Ag,O particles is about
5-35 nm. A lot of Ag,O particles are attached to the sur-
face of mpg-C;N, strongly. According to the Ref. [38],
the pure Ag,0 nanoparticles had a particle size of 100-
200 nm, and a grain-like morphology with polygonal grain
shapes. The addition of mpg-C;N, can greatly improve the
decentralized of Ag,O particles and efficiently decrease
the particle size of Ag,0. The results of the SEM and
TEM images also clearly reveals a close interface between
the mpg-C;N, and Ag,O in the as-prepared composite and
indicates the formation of heterojunction,* which is sig-
nificant for separating the photo-generated electron—hole
pairs and thus improving the quantum efficiency.

Figure 4 shows the UV-vis diffuse reflectance spec-
troscopy spectra of pure mpg-C;N,, pure Ag,O, and the
mpg-C;N,/Ag,0 nanocomposite samples. Conventional
carbon nitride shows the typical absorption pattern of
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Figure 4.
curves of mpg-C;N, and mpg-C;N,/Ag,0-50 samples.
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Figure 5. Nitrogen adsorption—desorption isotherms of mpg-C;N,,
Ag,0 and mpg-C;N,/Ag,0 nanocomposites.

an organic semiconductor with very strong adsorption at
about 460 nm.'* After the introduction of Ag,O nanopar-
ticles on the surface of mpg-C;N,, the optical absorption
of the composites in the visible region increases, while
the absorption intensity of these composites is step-wisely
strengthened with the increasing Ag,O mass ratios. The
absorption of the mpg-C;N,/Ag,O nanocomposites within
the visible-light range significantly increased, and a red
shift in comparison with the pure mpg-C;N, appeared.
These results are attributed to the interaction between
the mpg-C;N, sheet and the Ag,O nanoparticles in the
composite system.?>*" The enhanced light absorption of
the mpg-C;N,/Ag,0 nanocomposite led to the generation
of more photo-induced electron—hole pairs under visible-
light irradiation, which subsequently resulted in enhanced
photocatalytic activity. The Tauc plots of the (Ahv)!/?
versus photon energy (hv) for the mpg-C;N, and mpg-
C,N,/Ag,0-50 samples are displayed in Figure 4(b). The
two intersections of the tangent lines and the horizon-
tal axis denote the band gap energies of the synthesized
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(a) UV-vis absorbance spectra of mpg-C;N,, Ag,0, and the synthesized mpg-C;N,/Ag,0 nanocomposites and (b) (Ahv)!/? versus hv
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Figure 6. Photoluminescence emission spectra of mpg-C;N, and the
synthesized mpg-C;N,/Ag,0-50 nanocomposites.

materials. As shown in Figure 4(b), the band gap energy
(E,) of the mpg-C;N, and mpg-C;N,/Ag,0-50 samples is
2.42 and 2.79 eV, respectively. As compared with the mpg-
G3N,, the E, of mpg-C;N,/Ag,0-50 is small, suggesting
that an easier trend for the mpg-C;N,/Ag,0-50 to generate
the electron—hole pairs by absorbing wider wavelength of
light.

N, adsorption—desorption measurement is performed
to investigate the textural properties of pure mpg-C;N,,
Ag,0, and as-prepared mpg-C;N,/Ag,O nanocomposites
and N, adsorption—desorption isotherms are shown in
Figure 5. As can be seen in Figure 5, all mpg-C;N,/Ag,0
nanocomposites exhibited IV isotherms with H3 hystere-
sis loops**#? at high relative pressure between 0.5 and
1.0, suggesting that the obtained samples have the meso-
porous structure. Moreover, the type of H3 hysteresis
loops is often observed on the aggregates of plate-like
particles leading to slit-shaped pores which conformed to
the sheet-like morphology (Fig. 3(a)). The surface area
of mpg-C;N,/Ag,0-50 calculated by BET method was

(a)

—.— mpg-C3N4
0.4 [-|-®Ag0

—A—mpg-C,N /Ag,0-10
v mpg-C3N4lAg2()-30
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—»— mpg-C;N,/Ag,0-70

cleyy

—&— mpg-C,N,/Ag,0-90

0.0 ! ’
0

20 40 60 80 100 120
Time (min)

Figure 7.

74.3 m?-g~!, which is much higher than that of the pure
mpg-C;N, (36.3 m?-g~!). Importantly, along with the
apparent increment in surface area, facilitated charge sep-
aration in the composite system.

In order to disclose the effect of Ag,O modification, PL
spectral analysis was carried out to reveal the migration,
transfer, and recombination processes of photoinduced
electron—hole pairs in the composite system. All sam-
ples exhibit an emission peak centered at about 450 nm,
which is similar to the reported value in the literatures.** 4
Figure 6 shows the PL spectra of pure mpg-C;N, and
the mpg-C;N,/Ag,0-50 nanocomposites with an excita-
tion wavelength of 365 nm at room temperature. As shown
in Figure 6, the main emission peak is centered at about
460 nm for the pure mpg-C;N, sample. The PL intensity
of the mpg-C;N,/Ag,0-50 nanocomposites is significantly
decreased, indicating that the composite has a much lower
recombination rate of photo-induced electron-hole pair.*

3.2. Photocatalytic Studies

The photocatalytic activity of pure mpg-C;N,, Ag,0, and
the as-prepared mpg-C;N,/Ag,O nanocomposites for the
degradation of MO under visible-light irradiation was eval-
vated (Fig. 7(a)). The initial concentration of the MO
suspension was measured and used as the initial con-
centration C,. The Y axis is reported as C/C,, where
C is the actual concentration of MO at the indicated
reaction time. To disclose the adsorption effect of the
catalyst on MO, the suspension was stirred for 30 min
in the dark to achieve adsorption/desorption equilibra-
tion before the photo-degradation test. As can be clearly
seen in Figure 7(a), the decrease in the concentration of
MO is faster and more prominent with mpg-C;N,/Ag,0
nanocomposites than with pure mpg-C;N, or Ag,0O under
the same experimental conditions. Without the presence
of a catalyst, the degradation of MO was negligible under
visible-light irradiation, indicating the high stability of MO
under visible-light irradiation. The results indicated that
the presence of the catalyst and light is essential for the
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(a) Effect of various photocatalysts including pure mpg-C;N,, Ag,0, and mpg-C;N,/Ag,O nanocomposits on degradation efficiency of MO

under visible light ; (b) The line plot of InC,/C versus time (light source: 350 W of tungsten lamp; catalyst dose: 0.05 g; reaction time: 120 min;

[MO],;t: 10 mg L™'; volume 100 mL; 400 nm < A < 680 nm).
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Figure 8. Recycling experiments of visible-light photocatalytic degra-
dation of MO over the mpg-C;N,/Ag,0-50.

Light source: 350 W of tungsten lamp; catalyst dose: 0.05 g; reaction
time: 120 min; [MO],;;q: 10 mg L™'; volume 100 mL; 400 nm < A <
680 nm.

efficient degradation of MO under visible-light irradiation.
Further, it is noted that after 120 min, the degradation
rate of MO onto mpg-C;N,/Ag,0-50 under visible-light
irradiation is ca. 90.8%, which was much higher than
that of pure mpg-C;N,. The enhanced photocatalytic per-
formance of the mpg-C;N,/Ag,0 nanocomposite may be
attributed to the synergistic effect between the interface of
mpg-C;N, and Ag,0. Moreover, as displayed in the line
plot of InC,/C versus time (Fig. 7(b)), it is noted that
the photodegradation efficiency is in accordance with the
Figure 7(a).

To study the stability of the as-prepared mpg-
C;N,/Ag,0 photocatalyst, the used mpg-C;N,/Ag,0-50
was collected, and the reusability was further examined
in five successive MO degradation experiments. As shown
in Figure 8, mpg-C;N,/Ag,0-50 retained over 89% of its
original photocatalytic activity after five successive exper-
imental runs, which is also very important from a practical
application point of view. The small loss might result

()

from the loss of photocatalyst during recycling. Accord-
ingly, the homogeneous hybridization between Ag,O and
mpg-C;N, could prohibit the consumption of Ag,0 and
enhance the activity and stability of the mpg-C;N,/Ag,O
nanocomposite photocatalysts, promising as visible-light-
driven photocatalysts to practical applications of environ-
mental protection.

In order to understand the mechanism on the enhanced
photocatalytic activity of the mpg-C;N,/Ag,O nanocom-
posite photocatalyst in depth, the active species generated
during the process of mpg-C;N,/Ag,O-photocatalyzed
MO degradation are identified by free radical and hole
trapping experiments. In this study, to investigate the
role of these reactive species in the mpg-C;N,-Ag,O
system, tert-butyl alcohol (t-BuOH), EDTA and 1,4-
benzoquinone (BQ) are used as the hydroxyl radical (*OH)
scavenger, hole (hy;) scavenger and superoxide radical
("O;) scavenger, respectively.** Figure 9(a) displays the
influence of various scavengers on the visible-light photo-
catalytic activity of mpg-C;N,/Ag,0 (represented by mpg-
C;N,/Ag,0-50) toward the degradation of MO and the
line plot of In C,/C versus time was shown in Figure 9(b).
It can be seen that when BQ was conducted as an "O;
scavenger, a dramatic change in the photocatalytic activ-
ity was observed compared with the absence of scavenger,
confirming that the dissolved O, has a clear effect on the
photodegradation process under visible-light irradiation.
Meanwhile, a similar change in the photocatalytic activ-
ity was observed upon the addition of t-BuOH as an "OH
scavenger. Nevertheless, the photodegradation of MO over
the mpg-C;N,/Ag,0 can also be suppressed after the addi-
tion of EDTA as a hole (hyy) scavenger compared with no
scavenger under similar conditions. The above result indi-
cates that Ay is also the active species generated in the
mpg-C;N,/Ag,0 photocatalytic system besides *O, and
"OH radical in the mpg-C;N,—Ag,0O system.

Based on the results above, a possible photocatalytic
mechanism of the as-prepared mpg-C;N,/Ag,O compos-
ites under visible light irradiation was proposed and

(b)
25 | ™ no scavenger
o ImMEDTA "
20 L[4 1mMe-BuoH

v ImMBQ

5 <

R 05 S

) £ 1.0
—#&— no scavenger 0 5
—e— 1mM EDTA :
—A— 1mM t-BuOH k=0.00019
—v—1mM BQ 0.0 v v v v v

0.0 n n . . . . . . . . . .
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Time (min) Time(min)

Figure 9.
line plot of In C;;/C versus time.

(a) Effect of various scavengers on the visible-light photocatalytic activity of mpg-C;N,/Ag,0-50 toward the degradation of MO; (b) The

Light source: 350 W of tungsten lamp; catalyst dose: 0.05 g; reaction time: 120 min; [MO]; i 10 mg L™'; volume 100 mL; 400 nm < A < 680 nm.
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Scheme 1. A possible visible-light photocatalytic degradation diagram
of mpg-C,N,/Ag,0 nanocomposite.

illustrated in Scheme 1. Under visible-light irradiation,
the photo-induced electrons can easily be transferred from
the conduction band (CB) of mpg-C;N, to the CB of
Ag,0O because the CB level of Ag,0O is lower than
that of mpg-C;N,. Furthermore, because of the high
conductivity of Ag,0, the rate of electron transport is
fast, which suppresses the direct recombination of photo-
induced electron-hole pairs in the mpg-C;N,/Ag,0 hybrid
composite system. Thus, Ag,0 acts as an acceptor of the
photoinduced electrons from mpg-C;N,. Because of the
presence of the mpg-C;N,/Ag,O interface, the chance of
recombination of photo-induced electron—hole pairs is fur-
ther successfully suppressed, leaving more charge carriers
to form reactive species. The electrons in the CB of Ag,O
are good reductants that could efficiently reduce the O,
adsorbed onto the composite catalyst surface into various
reactive speices, subsequently leading to the formation of
"OH and oxidation of MO into CO,, H,O, etc. Therefore,
the enhanced photocatalytic activity is achieved.

4. CONCLUSIONS

In summary, mpg-C;N,/Ag,O nanocomposites have been
successfully and directly prepared by a facile, effec-
tive, and reproducible method. Under visible light irradi-
ation, the MO photodegradation by the mpg-C;N,/Ag,O0
nanocomposite was greater than that for mpg-C;N, or
Ag,0 alone. More importantly, mpg-C;N,/Ag,O photocat-
alyst could be reused without loss of photocatalytic activity
even after five successive cycles. Therefore, the mpg-
C;N,/Ag,0 nanocomposite is a promising photocatalytic

J. Nanosci. Nanotechnol. 19, 721-728, 2019

material for environmental applications as well as water
splitting.
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