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Ag@AgCl/GO was prepared by chemical coupling, in-situ deposition of supported AgCl, and photoreduction. �e morphology,
structure, and surface area of the prepared Ag@AgCl/GO were characterized by SEM, TEM, FT-IR, Raman spectra, and BET.�e
optical properties of the photocatalyst were analyzed by PL and UV-Vis DRS, respectively. �e surface electrical properties and
degradation stability were evaluated by zeta potential measurement and cyclic catalytic degradation experiments, and the
photocatalytic mechanism was proposed in detail based on the ESR test and trapping experiment. �e results showed that Ag@
AgCl nanoparticles were spherical and cluster distributed on the folded structure of GO. �e prepared Ag@AgCl/GO had good
adsorption performance and photocatalytic degradation stability. �e material showed good visible light catalytic performance;
especially, the degradation rates of cationic dyes RhB andMBwere signi�cantly higher than those of anionic dyesMO andCR, and
their degradation processes were in line with the quasi-�rst-order reaction kinetics. Holes (h+) and superoxide radicals (·O2－)
were the main active species for the degradation of RhB.

1. Introduction

Wang et al. [1] �rst discovered the excellent visible light
degradation performance of Ag@AgCl for methyl orange. In
recent years, Ag@AgCl plasma photocatalyst has attracted
extensive attention [2–4]. Ag@AgCl refers to the simple state
of Ag0 decomposed by AgCl under light conditions, which is
loaded on the surface of AgCl. �erefore, Ag@AgCl pho-
tocatalyst is a new visible photocatalytic material based on
the nanometal surface plasma e�ect and semiconductor
photocatalysis e�ect. �e surface plasma resonance (SPR)
e�ect is an important reason for the good performance of
silver halide photocatalyst [5]. Although Ag@AgCl has good
photocatalytic activity, AgCl has poor photochemical sta-
bility, easy agglomeration, and high recombination rate of
photogenerated electrons and holes [6]. �erefore, its ap-
plication in photocatalytic research is limited. �rough the
construction of AgCl and g-C3N4 [7, 8], AgBr [9], V2O5 [10],
B4Ti3O12 [11], WO3 [12], MIL-88A [13], and polyaniline [14]

composite photocatalysts, the problem of easy agglomera-
tion of AgCl nanoparticles is solved, and the photo-
corrosivity of the material is reduced, so as to improve its
photochemical stability and photocatalytic activity [15].

Graphene oxide (GO) is a novel carbon-based material,
which is a derivative of graphene. It is a monolayer graphene
sheet composed of carboxyl, hydroxyl, epoxy, and other
oxygen-containing functional groups. �e surface of GO is
wrinkled, with excellent hydrophilicity, large speci�c surface
area, and low toxicity. �e composites formed with pho-
tocatalysts have attracted great attention in the �elds of
photocatalysis, such as GO and TiO2 [16, 17], Ag3PO4
[18, 19], BiOI [20], BiVO4 [21], and Zn(OH)2 [22]. At
present, in the research of GO and AgCl composite pho-
tocatalyst materials, Wang Shuang et al. successfully pre-
pared AgCl/GO composite visible light catalyst by
microemulsion method. �e degradation rate of methyl
orange (MO) reached more than 91% after 100min visible
light irradiation [23]. Chao Xu et al. successfully prepared
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graphene oxide-supported uniform Ag@AgCl core-shell
nanoparticle composites by a facile two-step synthetic
process, and these nanoparticle composites display effective
photodegradation of methylene orange dye under visible
light irradiation, which indicates their potential applications
in environmental areas [24].

(is study aims at the problems of poor photochemical
stability, easy agglomeration, insufficient adsorption ca-
pacity, and difficult recycling of AgCl. By introducing GO
and using the property of sodium alginate (SA) aqueous
solution and divalent cation (such as Ca2+) to form a stable
gel, AgCl was successfully loaded on GO by chemical
coupling and in-situ deposition, and Ag@AgCl/GO was
prepared by photoinduced reduction. (e photocatalytic
material can be used for the degradation of actual organic
pollution wastewater with the advantages of strong ad-
sorption capacity, short photocatalytic degradation time,
high catalytic efficiency, wide visible light response range,
and easy recycling.

2. Materials and Methods

2.1. Preparation of Photocatalytic Materials

2.1.1. Preparation of GO. First, 92mL concentrated sulfuric
acid was cooled to 0°C in an ice bath, and 2 g flake graphite
and 2 g NaNO3 were added to the concentrated sulfuric acid
under magnetic stirring. (en, 12 g KMnO4 was slowly put
into the above-mixed solution, and the reaction system was
kept below 5°C for 2 h, heated up to 40°C for 2 h, diluted with
60mL deionized water, and stirred for 1 h. Finally, 15mL
30% H2O2 solution was used to remove unreacted KMnO4.
After standing overnight, GO was obtained by ultrasonic,
centrifugation, and washing to neutralize with deionized
water in succession, and the prepared sample was dried at
60°C for 2 h.

2.1.2. Preparation of Ag@AgCl/GO. Preparation principle:
in the first step, when GO dispersion is mixed with the
mixed solution of sodium alginate (SA) and cetyl-
trimethylammonium bromide (CTAB), alginate ions will be
adsorbed on the GO layer due to the action of hydrogen
bond and the surfactant of CTAB. In the second step, after
adding silver nitrate, due to the electrostatic attraction, the
positively charged silver ion (Ag+) will attract the negatively
charged alginate ion and the carboxylate group (–COO–) on
GO, so that the silver ion is closely surrounded in GO.

Specific preparation method: 3mL 4 g/L SA solution was
added to 60mL 1 g/L GO dispersion solution, stirred, and
ultrasound for 15min to mix fully. 1.5mL 10 g/L CTAB
surfactant was put into the mixture and dispersed by ul-
trasonic for 30min. Under magnetic stirring, 9mL 50 g/L
AgNO3 solution was slowly dropped into the mixture. After
continued stirring for 15min, 9mL 20 g/L CaCl2 solution
was slowly added to the above-mixed system to form in-
soluble particles by using the crosslinking effect of Ca2+ and
AgCl precipitation. It is allowed to stand for 24 h after
magnetic stirring for 30min. (e particle precipitate was
obtained by filtering through double-layer gauze and washed

with deionized water for 5 times. (e filtrate was retained.
(en, the precipitate was added to a 250mL flask containing
50mL deionized water and irradiated for 1 h by using a
350W xenon lamp under magnetic stirring. Ag@AgCl/GO
(denoted as GO+) was obtained through double-layer gauze
filtration and vacuum freeze-dried. Meanwhile, the above-
mentioned filtrate was centrifuged, and the obtained Ag@
AgCl precipitate was treated according to the same method.

2.2. Characterizations of Photocatalytic Materials. (e
morphologies were collected with a field emission scanning
electron microscope (SEM) (Quattro S, FEI, USA). (e
microstructures were examined by a transmission electron
microscope (TEM) (JEM-2100, Japan Electronics Co., Ltd).
(e chemical bonding status of the samples was analyzed on
an FT-IR spectrometer (IRtracer-100, Shimadzu, Japan),
with a resolution of 4 cm−1 and a scanning range of
400–4000 cm−1. (e Raman spectra of the samples were
measured with a laser confocal Raman spectrometer (Lab-
RAM HR Evolution, HORIBA, France). (e specific surface
area of the samples was calculated by using an automatic-
specific surface area analyzer (BELSORP-max, Micro-
tracBEL, Japan). (e zeta potential of the samples was
measured by a zeta potentiometer (ZEN3600, Malvern, UK).
(e UV-visible absorbance spectra of the samples were
obtained by means of a UV-visible spectrophotometer
(lambda750, PerkinElmer, America). (e photo-
luminescence (PL) spectra were measured under 315 nm
excitation wavelength by a fluorescence spectrophotometer
(FluoroMax-4, Horiba, France). UV-visible absorbance
spectra of the degradation solution were obtained by means
of a UV-visible spectrophotometer (UV-2600, Shimadzu,
Japan). (e electron spin resonance (ESR) spectra in the
solution were detected under dark or visible light
(λ> 420 nm) with an electron paramagnetic resonance
spectrometer (JES-FA200, Japan Electronics Co., Ltd).

2.3. Photocatalytic Test

2.3.1. Degradation Dynamics Analyses. In order to study the
kinetic relationship of photocatalytic degradation of pol-
lutants by the prepared GO+, the Langmuir–Hinshelwood
model was used to obtain the first-order photocatalytic
reaction rate equation: ln (C0/Ct)� kt +A, where k is the
apparent rate constant (min−1), and C0 and Ct are the
pollutant concentration (mg/L) at reaction time 0 and t,
respectively.

2.3.2. Photocatalytic Activity Analyses. 0.2 g of the prepared
GO+ was added into a 100mL triangular flask, and then,
60mL 10mg/L RhB (or another dye) solution was added.
After mixing, the initial pH value was adjusted to 6.5, and the
temperature was controlled at 40°C. After magnetic stirring
for 30min in dark, the triangular flask was placed under a
300W xenon lamp (λ> 420 nm), and the distance between
the light source and the liquid level was about 5 cm.(e time
was started under magnetic stirring, and 3mL of the upper
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reaction solution was taken out every 2min as the test so-
lution. (e absorbance change was measured to evaluate the
degradation activity of the catalytic material. (e relation-
ship curve between the Ct/C0 of the dye solution and the
degradation time t in the degradation process is the pho-
todegradation curve, where C0 and Ct are the dye concen-
tration (mg/L) at reaction times 0 and t, respectively.

3. Results and Discussion

3.1.Morphology andElemental Composition. Figures 1 and 2
show the SEM image and TEM image of the
GO+ composites, respectively. (e folded structure of the
catalytic material is loaded with a large number of irregular
AgCl and Ag@AgCl nanoparticles, which are overlapped
and stacked in clusters. AgCl particles are spherical, with
uneven particle size of 50 ∼ 100 nm. It can be seen that Ag@
AgCl particles are successfully loaded on Ca2+ cross-linked
GO/SA folds. (e fold structure can act as a partition to
effectively divide the clustered Ag@AgCl particles, which is
conducive to the adsorption and rapid degradation of dyes
by the composite to a certain extent, and effectively improve
the photocatalytic performance of the composite. From the
electron diffraction pattern of the composite (Figure 3), it
can be seen that the catalytic material shows an obvious
polycrystalline diffraction ring.

Figures 4 and 5 show the EDS spectra and the surface
scan distribution of the main elements of the
GO+ composites, respectively. (e sample contains Ag, Cl,
C, O, N, Ca, Br, and other elements. (e mass concen-
tration of Ag element was higher than that of C element,
and the concentration of Ag atom was also higher than that
of C and O, while the content of silver atom is about four
times that of chlorine atom, namely, Ag: AgCl � 4 :1, in-
dicating that each AgCl particle surface was roughly ad-
hered by Ag nanoparticles (AgNPs). In addition, the
composites also contain a small amount of AgBr particles
and CTAB cations, and a small amount of AgBr particles
can also cooperate with Ag@AgCl for the catalytic deg-
radation of pollutants.

3.2. FT-IR Analysis. For the GO and SA, the absorption
peaks of GO at 1040 and 1220 cm-1 (Figure 6) derive from
the C–O and C–OH, respectively. At 1415, 1622, and
1730 cm-1, respectively, there are vibration absorption peaks
of carboxyl C–O, “benzene ring” C�C, and carboxyl C�O
[25]. (e characteristic peaks of hydroxyl (-OH) appear at
3370 cm-1 (GO) and 3320 cm−1 (SA). (e absorption peaks
of SA at 1596 cm−1 and 1405 cm−1 belong to the antisym-
metric and symmetrical stretching vibration of –COO–,
respectively, and the absorption peak at 1028 cm−1 is at-
tributed to the C–O–C.

For the GO+, the characteristic peak of AgCl appears at
610 cm−1 of the fingerprint area [23], and the absorption
peak at 1040 cm-1 is attributed to the vibration of the
C–O–C. Compared with pure GO, the peak intensity of the
C–O–C is significantly weakened. (e peak at 1411 cm–1

may be caused by the C–O vibration of the –COO– groups.

(e peak at 1609 cm-1 is mainly attributed to the defor-
mation vibration of adsorbed water molecules (bending
vibration peak of water molecules). (e stretching vibration
peaks of C–OH and carboxyl C�O at 1220 cm−1 and
1730 cm−1 (GO) disappeared in the GO+. (e absorption
peaks at 2925 cm−1 and 2850 cm−1 are the manifestation of
symmetric and asymmetric stretching vibrations of meth-
ylene (–CH2–) of CTAB [26]. It is known that the vibration
peak of free hydroxyl is located in 3640 ∼ 3610 cm−1, while
the stretching vibration peak of associated hydroxyl exists in
3400 ∼ 3200 cm−1. (e wide absorption band at 3380 cm−1 is

Figure 1: (e SEM of the sample (SEM).

Figure 2: (e TEM of the sample (TEM).

Figure 3: Electron diffraction pattern of the sample.
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attributed to the stretching vibration of the O–H bond of the
oxygen-containing functional group [27]. Compared with
pure GO, the intensity of the characteristic peak is signifi-
cantly reduced, indicating that the –OH content in the GO+
is greatly reduced compared with GO and SA.(is is because

most –OH groups participate in the crosslinking reaction,
resulting in the reduction of intramolecular hydrogen
bonds and intermolecular hydrogen bonds. (erefore, the
infrared band of the –OH peak is widened and slightly red-
shifted [28].

Element Weight % Atomic %
C K
N K
O K
NaK
BrL
ClK
AgL
CaK
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Figure 4: (e EDS profiles of the sample.

Figure 5: Elemental analysis of the sample.
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(e characteristic peak of the oxygen-containing func-
tional groups on the surface of the GO+ is significantly
reduced, and the intensity of the characteristic peak is
significantly weakened at 1500∼1750 cm−1, indicating that a
stable coordination crosslinking is formed between the
oxygen-containing groups on the surface of GO and the
divalent cations (Ca2+), and some oxygen-containing
functions are lost in the process of crosslinking and re-
combination [23].

3.3. Raman Spectra Analysis. (e D peak in Raman spectra
represents the edge defect and amorphous structure of
graphene, and the G peak means the ordered SP2 bond
structure [29]. Figure 7 shows the Raman spectra of the GO+
and pure GO. (e GO+has two characteristic peaks of GO
at 1350 cm−1 (D peak) and 1581 cm−1 (G peak) [30], indi-
cating that the GO+has the composition and structure of
GO. (e weakening of the two characteristic peaks of the
GO+ is due to the strong interaction between GO and AgCl
and the crosslinking with Ca2+. (e integral intensity ratio
(ID/IG) of D peak and G peak increased from 0.90 to 0.93,
which is due to the increase in structural defects and dis-
orders caused by crosslinking reaction and the loss of some
oxygen-containing functional groups [31].

3.4. Adsorption Property Analysis. Generally, the larger the
specific surface area of the material is, the stronger the
adsorption performance of the material is [32]. (e BET-
specific surface area can be calculated from the N2 ad-
sorption-desorption isotherm of the GO+. Taking the
sample prepared with equal mass SA instead of GO (denoted
as SA+) as the control, Figure 8 shows that the isotherm of
the GO+ conforms to the class IV isotherm, indicating that
the composite has mesoporous structure, which is conducive
to the absorption of visible light and reduces the recom-
bination of e− and h+ [33]. (e adsorption hysteresis loop of
the GO+ is not obvious compared with SA+, indicating that
the GO+has no significant capillary condensation in the
hole, and the adsorption performance is relatively strong.
(e specific surface area and average pore size of thematerial
are 1.2645m2/g and 18.021 nm, respectively, and the pore

size distribution is between 2 and 100 nm. According to the
photocatalytic oxidation mechanism, the recombination of
photogenerated electrons and holes on the catalyst surface is
completed within 10−9 s, but the carrier capture rate is
relatively slow, which usually takes 10−8 ∼ 10−7 s. (erefore,
only the pollutants adsorbed on the catalyst surface are likely
to obtain highly active electrons and holes for reaction.
Because GO has a large specific surface area and strong
adsorption capacity of carbon-based materials, dispersing
and depositing Ag@AgCl on GO can effectively enhance the
adsorption performance of the GO+ to pollutants and the
ability of the photocatalytic degradation of pollutants.

3.5. Fluorescence Property. PL spectroscopy is an effective
method to study the recombination efficiency of photo-
generated carriers. (e fluorescence intensity reflects the
recombination efficiency of electron-hole pairs. Generally,
the lower the intensity of PL, the lower the recombination
rate of photogenerated electrons and holes. Figure 9 shows
the PL spectra of the prepared GO+ and Ag@AgCl. Both
samples had fluorescence peaks at 430 nm, but the intensity
of the emission peak of the GO+ was much weaker than that
of Ag@ AgCl, indicating that the probability of photo-
generated charge recombination of the GO+ is low.(us, the
addition of the GO can reduce the recombination of pho-
togenerated electrons and holes to enhance the photo-
catalytic activity.

3.6. UV-Vis DRS Characterization. It is reported that the
indirect energy band gap of AgCl is about 3.25 eV. Except for
the absorption band in the UV region, AgCl has almost no
absorption performance in 400∼800 nm [34]. (erefore, the
strong absorption performance of Ag@AgCl in the visible
light region should be the resonance absorption band
generated by the SPR effect of Ag nanoparticles [35]. It can
be seen from Figure 10 that the GO+ still has strong ab-
sorption in the UV-vis region, and the absorption in the
visible light region is still in a wide wavelength range. It
indicated that GO played a synergistic effect on the visible
light absorption of Ag@AgCl to some extent.

1040
SA

GO

3370

3320

3342
1028 1596

1405

1622
1730

33802850610 1040

1415
1220

1411
1609

292523532317

GO+

1000 1500 2000 2500 3000 3500500
Wavenumber (cm–1)

Figure 6: FT-IR spectra of the GO+, GO, and SA.

G
D

GO+
GO

1500 2000 2500 30001000
Wavenumber (cm–1)

0

1000

2000

3000

4000

In
te

ns
ity

 (a
.u

.)

ID/G =0.90

ID/G =0.93

Figure 7: Raman spectra of the GO+ and GO.

Mathematical Problems in Engineering 5



3.7. Photocatalytic Degradation Performance. Figure 11
shows the degradation curves of rhodamine (RhB), meth-
ylene blue (MB), methyl orange (MO), and carmine red (CR)
by the GO+under visible light irradiation.(e characteristic
absorption of RhB at 554 nm in the visible region (n⟶ π∗
electron transition on C�O, C�N) and 270 nm in the UV
region (π⟶ π∗ electron transition on benzene ring) de-
creased rapidly with the extension of reaction time, indi-
cating that the main structural substances of RhB were
completely decomposed. MB has characteristic absorption
peaks at 664, 609, 291.8, and 246.4 nm, of which 664 nm and
291 nm correspond to the absorption peaks produced by the
super-conjugated structure and the π⟶ π∗ transition of
benzene ring, respectively. (ese characteristic absorption
peaks disappeared after the reaction, indicating that MB had
been degraded after the reaction. (e characteristic peaks of
MO at 465.2, 271.6 nm were produced by the –N�N-azo
and benzene ring conjugate system, respectively. After
12min, there were no obvious absorption peaks in the UV-
vis region, indicating that MO was completely catalytic
degraded. (e typical absorption peaks of CR appeared at
514.5 nm and 280 nm. After 12min, the structure at
514.5 nm was effectively degraded, but the characteristic
peaks at 280 nm were still obvious, indicating that the
characteristic groups still existed.

Figure 12 shows that the photocatalytic degradation of
the four dyes all follows the quasi-first-order kinetics re-
action. (e degradation rate constants (k) of RhB and MB
are 0.5381min−1 and 0.4989min−1 respectively, which are
higher than those of anionic dyes MO (0.2573min−1) and
CR (0.2573min−1). (e results showed that the GO+has a
stronger ability to degrade cationic dyes RhB and MB, a
weaker ability to degrade anionic dye MO, and the worst
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ability to degrade CR. (is may be related to the negative
charge of the GO+ itself in pH 6.5 solution. (e negatively
charged material surface would adsorb more RhB and MB
molecules, so more photogenerated holes can contact RhB
and MB molecules to participate in the degradation process,
thus inhibiting the recombination of photogenerated holes
and electrons.

3.8. Electrical Property and Stability. Zeta potential is a
measure of the strength of mutual repulsion or attraction
between particles. (e zeta potential results of the GO+ are
shown in Figure 13. When pH is less than 4.5 and pH is
greater than 6.5, the surface of the GO+ is negatively
charged. At this time, there is repulsion between catalytic
materials, resulting in the steric effect of catalytic material
particles, indicating that the GO+has strong stability. In

practical application, the reusability of photocatalyst is
particularly important [36].(e activity of the photocatalytic
material had not changed significantly after 5 times of
recycling (Figure 14), and the degradation rate of RhB was
still more than 90.0%, indicating that the GO+has good
photocatalytic stability and reusability. As a visible light
catalyst, it has great potential in practical production.

3.9. Free Radical Detection and Capture Test. In order to
intuitively understand the generation of O2

−and OH during
light irradiation of the GO+, the active substances under
visible light irradiation were determined by ESR technology
with deionized water as solvent. With deionized water as
solvent, the active substances under visible light irradiation
were determined by ESR technology. As shown in Figure 15,
the signals of DMPO-OH and DMPO-O2

− were not detected
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Figure 11: Absorption spectra of visible light irradiation by the GO+: RhB (a), MB (b), MO (c), CR (d).
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in dark conditions. However, the characteristic quadruple
peaks of DMPO-O2

− and DMPO-OH could be clearly ob-
served after 5 and 10min of visible light (λ> 420 nm).
Figure 15(a) shows that the signal peak intensity ratio is
about 1 :1:1 :1, with the hyperfine splitting constant values:
αN= 1.319mT, αHβ= 1.038mT, and g= 2.00073. (erefore,
it can be judged that the peak is the characteristic signal peak
of the DMPO-O2

－ [37]. Figure 15(b) shows that the peak
intensity ratio of spectral signal is 1 : 2:2 : 1, with the hy-
perfine splitting constant values: αN= αHβ= 1.500mT,
g= 2.00087, which is an important sign for ESR technology
to distinguish -OH [38]. With the increase in irradiation
time, the peaks intensity of DMPO-OH and DMPO-O2

－

increased gradually. (e results show that OH and O2
－

appear under light conditions, and light irradiation is a
necessary condition to stimulate active substances.

In order to better understand the active substances that
play a major role in the photocatalytic degradation of RhB
by the GO+, the free radical quench experiments were
carried out. Tert butyl alcohol (TBA, 5mL), disodium
EDTA (EDTA-2Na, 0.2 g), and p-benzoquinone (p-BQ,
0.2 g) were used as scavengers for ·OH, h+, and ·O2−,
respectively.

Figure 16 shows the photocatalytic degradation rate
and fitting kinetics of RhB with and without different
scavengers. With no scavenger, the degradation rate of RhB
in 12min is 99%, and the k is 0.3069min−1. As a ·O2

－

scavenger, the addition of p-BQ greatly reduced the deg-
radation rate, and only 9.23% of RhB was degraded, which
signifies that a large amount of ·O2

－was produced, and ·O2
－was a main reactive active species.(e addition of EDTA-
2Na greatly delayed the degradation process, with the k
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about 0.1267min−1, which means that h+ was also a main
reactive active species. (e addition of TBA had little effect
on photocatalytic degradation, indicating that ·OH was not
the main active substance. (e above results show that in
the photocatalytic degradation of RhB,·O2

－ plays a leading
role, followed by h+, while ·OH does not play a major role
[39].

3.10. PhotocatalyticMechanismAnalysis. Under visible light
irradiation, Ag nanoparticles (AgNPs) on the surface of the
GO+ were excited by the SPR to form electron-hole pairs
(Figure 17) [40]. Because the Fermi level of AgNPs is rel-
atively low compared with the conduction band phase of
AgCl, and the existence of Cl− on the surface of AgCl makes

the surface of AgCl negatively charged, resulting in a po-
larization effect, the generated e− quickly moved from AgCl
to the surface of AgNPs. Because the conduction band edge
potential (−0.75 eV) formed by the antibond π∗orbit of GO
is lower than that of hydrogen (−0.046 eV), GO can be used
as the acceptor of photoexcited electrons due to its small
band gap width [41], so that the electrons on the surface of
AgNPs could be quickly transferred to the GO surface, and
then captured by O2 in the solution to form ·O2－, and then
decompose RhB, realizing the effective separation of pho-
togenerated electron-hole pairs [42]. In the meantime, the
photogenerated h+ was transferred to the AgCl surface. (e
h+ itself had strong oxidation and could effectively remove
pollutants. (e h+ of AgCl surface could also interact with
Cl− to form Cl0. Cl0 had strong oxidation ability to oxidize
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Figure 15: ESR spectra of superoxide radical and hydroxyl radical: (a)·O2
−, (b)·OH.
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the organic molecules adsorbed on the catalyst surface.
Meanwhile, Cl0 was reduced to Cl−, which effectively en-
sured the stability of the catalytic system [1]. (e addition of
GO in GO+material could effectively capture e− on the
surface of AgNPs, inhibit the recombination of photo-
generated electrons and holes, and improve the charge
separation efficiency and the photocatalytic performance of
the composites.

4. Conclusion

(eGO+prepared by chemical coupling, in-situ deposition,
and photoreduction has the advantages of simple

preparation, high loading rate, response to both UV and
visible light, especially the wide absorption band under
visible light. Large specific surface area is conducive to
adsorb more dye molecules and effectively improve the
visible light catalytic activity.

(e GO+has good degradation effect on RhB, MB, MO,
and other simulated dye wastewater, with high catalytic
efficiency and short catalytic time. (eir degradation pro-
cesses were in line with the quasi-first-order reaction ki-
netics. Holes (h+) and superoxide radical (·O2

－) were the
main active species for the degradation of RhB.

(e catalytic material is small granular, has good pho-
tocatalytic stability and reusability, and is easy to recycle. As
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Figure 16: (a) Degradation rate of RhB with different scavengers by the GO+, and (b) the k of photodegradation.

Figure 17: Reaction mechanism of degradation by the GO+under visible light irradiation.
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a visible light catalyst, it has great potential in practical
production.
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