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g-C3N4/Ag@AgCl with Z-scheme Heterojunction and Ag electron bridge for
Enhanced Photocatalytic Degradation of Tetracycline Wastewater
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Third Hospital of Shanxi Medical University, Shanxi Bethune Hospital, Shanxi Academy of Medical Sci
ences, Tongji Shanxi Hospital, Taiyuan, 030032, China
School of Pharmacy, Shanxi Medical University, Jinzhong 030619, Shanxi, China

ABSTRACT

Building Z-scheme heterojunctions with an electron bridge is a favored function for increasing
photocatalytic activity. A facile approach for preparing g-C3;N4/Ag@AgCl ternary heterojunctions by co-
precipitation and photoreduction was established in this work. First, via co-precipitation, AgCl was
modified on the surface of g-C3Nj to create a broad contact area between AgCl and g-C3N4. The AgCl
is then reduced to Ag via an in-situ photoreduction technique, resulting in the formation of a ternary
composite. The experimental results showed that when g-C3N4 modified 25% of the Ag@AgCl, that is,
2-C3Ni/Ag@AgCl-25 had the best photocatalytic performance, 94.9% of TC was degraded within 240
minutes, and the reaction rate to TC was 0.1214 min™!, which was 4.49 times and 8.12 times higher than
that of g-C3Ns and Ag/AgCl, respectively. The excellent photocatalytic performance of g-
CsN4/Ag@AgCl is attributed to the LSPR effect of Ag NPs and O-doping g-C3N4, which broadens the
absorbance performance of g-CsNs, the establishment of Z-type heterojunctions between AgCl NPs and
g-C3N4 NSs and Ag NPs as an electron transport bridge accelerate the photogenerated electrons transfer

between AgCl and g-C3Na.

KEYWORDS: Photocatalytic degradation; g-C3;Ns/Ag@AgCl; Z-scheme heterojunctions; Electron

bridge; Surface plasmon resonance
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Introduction



The map of antibiotic pollution in China's rivers shows an average antibiotic concentration of 303

ng/L, and major rivers from north to south are mired in antibiotic pollution [1]. Not only in China, but

also in the global water environment [2, 3] . However, at present, the treatment efficiency of antibiotics

in sewage treatment plants is limited, resulting in a large amounts of antibiotics being released directly

into the environment and have been detected in various environments, especially in aquatic ecological

environments. Antibiotics in water will mainly produce selective pressure on the resistance of

environmental microorganisms and selective survival of drug-resistant pathogenic bacteria, causing

serious pollution to surface water and groundwater, and then drug resistance in human and aquatic

organisms, resulting in "super resistant bacteria", which once again seriously threatens human health.

How to scientifically and effectively remove antibiotic residues in water is the focus of domestic and

foreign researchers[4-6].

Photocatalytic oxidation is an excellent environmental purification technique because the process

requires only inexpensive semiconductor photocatalysts and light sources[7-9]. Photocatalytic oxidation

has some advantages, such as simple operation, low cost, cleanliness, high degradation efficiency, good

stability and no secondary pollution[10-12]. However, photocatalysts are now generally faced with the

problem that sunlight cannot be fully utilized and photogenerated carriers are easily recombination[13-

15]. Various semiconductor nanomaterial modification strategies are now being investigated, which

includes cocatalyst modification for enhancing reaction kinetics[16-18], loading on substrates that have

excellent charge carrier mobility to achieve efficient charge extraction[19], compounding with bandgap-

matched semiconductors to form heterojunctions[20], and modifying metals or oxides with surface

plasmon resonance effects on semiconductor surfaces [21, 22].

Because of its simple synthesis, flexible electronic band structure, outstanding physicochemical



stability, rich content, and environmental friendliness, graphitic phase carbon nitride (g-CsNs) has

attracted broad interest as an efficient non-metallic polymerized semiconductor photocatalyst [23, 24].

However, the high recombination rate and low conductivity of photogenerated electrons-holes limit the

practical application of intrinsic g-C3N4[25, 26]. Many methods are now being researched to improve the

photocatalytic efficiency of g-C3Na.

Silver halide has outstanding photocatalytic efficiency in degrading pollutants and is considered a

promising candidate material [27, 28]. Among them, silver chloride (AgCl) is widely used in

photocatalytic degradation field since it is non-toxic and easy preparation. The band structures of AgCl

(Ecg= -0.05 eV and Eyg=3.19 e¢V) and g-C3N4 (Ecg= -1.12 eV and Eyg= 1.58 ¢V) make AgCl and g-

C3N4 suitable for constructing direct Z scheme paths [27, 29, 30]. However, because AgCl is prone to

photocorrosion under ultraviolet irradiation, that is, AgCl is reduced to Ag’. Therefore, modifying Ag on

the surface of AgCl can transfer photogenerated electrons in AgClI to Ag in time to achieve the purpose

of inhibiting the photocorrosion of AgCl [29].

Here, a ternary composite g-CsN4+/Ag@AgCl nanomaterials have been synthesized using a simple

in situ co-precipitation process and a photoreduction method in order to significantly improve the

photocatalytic performance of g-C3Na. In the initial stages, a simple co-precipitation process was used to

deposit AgCl NPs on the surface of g-C3N4. The deposited AgCl is then reduced under light irradiation

to form a ternary composite with Ag as the electron transport medium between g-CsN4 and AgCl and

light absorber. The loading Ag@AgCl can significantly improve the visible photocatalytic degradation

of TC by g-C3Ns in aqueous media. In particular, the effects of Ag@AgCl loading, analytical adsorption

equilibrium time of g-CsN4/Ag@AgCl, and pH of TC aqueous solution on the photocatalytic degradation

performance were evaluated, and the degradation mechanism of g-C3N4/Ag@AgCl was further studied.
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Scheme 1 Manufacturing procedure of g-C3sN4+/Ag@AgCl

2. Experimental

2.1 Synthesize of g-C3N4

All the reagents were of analytical grade and no further purification. g-CsNs were prepared via

thermal polymerization. 40 g of urea should be put in a porcelain crucible with a lid. It needs to be

warmed in a Ksl-1100x muffle furnace at a rate of 10°C per minute from room temperature to 500°C,

maintained warm for 4 hours, and subsequently allowed to cool naturally to room temperature. To create

g-C3N4 powder, lumpy yellowish g-C3N4 was obtained and milled for 15 minutes.

2.2 Construction of g-CsNs/Ag@AgCl

In situ co-precipitation method and photoreduction method were used to construction g-

C3sN4/Ag@AgCl in Scheme 1. Depending on the loading levels, 30 mL of distilled water were utilized to

dissolve 141.2 mg and 266.7 mg of AgNOs solids, and 0.8 g of g-C3N4 was fully dispersed in the AgNO3

aqueous solution before being ultrasonically dispersed for 10 min. Excess 10% sodium chloride aqueous

solution needs to be added dropwise and vigorously stirred for 10 hours in a dark atmosphere before the

products are washed six times with distilled water and ethanol. For the formation of g-C3sN4+/Ag@AgCl-

X, the prior obtained g-C3N4/AgCl-X was dispersed in 100 mL of distilled water, sonicated for a total of

ten minutes, followed by being placed under a xenon lamp (>400 nm) for 30 minutes. The end product

was then collected and dried in an oven at 50°C for a total of 10 hours. The sample prepared without the



g-C3N; using the same preparation method is Ag@AgCl.To generate AgCl, an excess of 10% sodium

chloride solution was slowly added to a silver nitrate solution dropwise while stirring vigorously. The

resulting mixture was then stirred in dark conditions at ambient temperature for 10 hours. Ag@AgCl was

obtained by dispersing the synthesized AgCl in 100 mL of purified water, sonicating it for 10 minutes,

and then exposing it to xenon radiation (> 400 nm) for 30 minutes. The end product was then collected

and dried in an oven at 50°C for 10 hours.

2.3 Characterization

Transmission electron microscopy (TEM) and high-resolution transmission electron microscopy

(HRTEM) were measured on a JEOL-2100F microscope equipped with a 200 kV accelerating voltage to

investigate both the microstructure and the morphology of the nanomaterials as-prepared. The DX2700B

X-ray diffractometer, which has a scanning speed of 4°/min, a step size of 0.06, and a scanning range of

10°-80°, was used to capture the crystal structure of each component in the sample. The sample's surface

content, chemical state, and elemental composition were all measured using an X-ray photoelectron

spectrometer made by Thermo Scientific, model number ESCALAB 250Xi. Test conditions: The X-ray

source is Al target Ko 1486.6 ¢V, and the binding energy of each element in the sample is calibrated with

contaminated carbon C 1s 284.6 eV. XPS Peak 4.1 was used for fitting and peak splitting. The absorption

range of light from the sample is tested by a UV-Vis absorption spectrum. Test conditions: Wavelength

range 200-1000 nm, with barium sulfate as blank.

2.4. Photocatalytic degradation experiments

Under visible light irradiation, the samples' photocatalytic degradation activity in TC solution has been

evaluated. After 30 minutes of stirring in a dark environment with the constructed nano-materials

dispersed in TC solution, the adsorption-desorption equilibrium between the material and TC was



achieved. Then, at a height of 13 cm from the surface of the liquid level to the lamp, a 300 W xenon lamp
(>400 nm) with a filter is illuminated from the reactor's top. The resulting suspension (3 mL) was taken
out from the reactor at regular intervals and filtered using a 0.45 m aqueous filter head.

The absorbance of the filtrate was measured with a UV-1200 ultraviolet (UV) spectrophotometer at
the maximum absorption wavelength of TC at 356 nm, and the degradation rate was obtained using the
equation:

N=(Co-Cy)/Cox100%

= (Ao-A)/A¢x100%
Ln (2—2 = 2—2) =Kt

2.5 Photoelectrochemical measurement

A CHI660E electrochemical workstation (Shanghai ChenHua Instrument Co., Ltd.) equipped with
a 300 W Xenon lamp (CEL-HXF200-T3, Beijing Zhongjiao Jinyuan Technology Co., Ltd.) is used to
measure the photoelectrochemical characteristics (PEC) of nanomaterials. Standard three-electrode
electrochemical analysis apparatus is used. The reference and counter electrodes utilized were Ag/AgCl
and Pt wires, respectively. The working electrode is constructed with a series of nano-material modified
conductive glass modified (FTO glass). In the electrochemical impedance test (EIS), the high-frequency
region of the Nyquist diagram is controlled by the electrode reaction kinetics, so the impedance of
nanomaterials can be tested by comparing the size of the semicircle radius in the high-frequency region.
The frequency range of the EIS test is from 0.005 to 10° Hz with amplitude of 10 mV. The three electrodes
was soaked in 30 mL PBS solution (pH 7.4) and 5 mM [Fe(CN)s]*"*. The photocurrent response can

directly reflect the separation efficiency of photogenerated carriers in nanomaterials. In the identical

three-electrode setup, photocurrents carried out. The three electrodes was measured in 30 mL PBS



solution (pH 7.4), irradiated with a 300 W xenon lamp.

3. Results and Discussion

3.1 Morphology and structure characterization of g-C3N4s/Ag@AgCl-X

The morphological features of g-C3N4 and g-C3N4/Ag@AgCl-X are observed in Fig.1. The TEM

of g-C3N4 and g-CsNs/Ag@AgCl-X indicated that g-CsN4 has a layered shape and an amorphous

framework, as illustrated in Fig.1a-1b. In the TEM of g-CsN4s/Ag@AgCl-X (Fig. 1¢), with an average

particle size of 4.76 nm, the Ag@AgCl NPs were evenly modified on the external layer of g-CsNa.

HRTEM reveals visible lattice distance at 0.277 nm and 0.236 nm (Fig. 1d), which are nearly identical

to the (200) plane of AgCl and the (111) plane of Ag[31].

Fig.1 TEM of g-C3Nj4 (a), g-CsNo/Ag@AgCl-25 (b, ¢) and HRTEM of g-C3Ns/Ag@AgCl-25

The crystalline form of g-C3N4/Ag@AgCl-X was studied by XRD. As exhibited in Figure 2a,
diffraction peaks appeared at 27.8°, 32.6°, 46.5°, 55.2°, 57.8°, 67.9°, 74.7°, and 77.1°. The

diffraction peak of 27.8° belongs to the (002) crystal plane of g-C3N4[32], which is the result of the
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accumulation of conjugated aromatic systems. These diffraction peaks of 32.6°, 55.2°, 57.8°, 67.9°,
74.7°, and 77.1° belong to the (200), (311), (222), (400), (331), and (420) crystal planes of the AgCl
cubic phase (JCPDS#06-0480) [33], respectively. In addition, the diffraction peak at 38.4° is weak,
and a clear peak can be seen in the zoomed-in view of Figure 1b, which belongs to the (002) crystal
plane of Ag. The aforementioned results show that we have successfully constructed a g-

C3N4/Ag@AgCl ternary complex.
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Fig.2 (a) XRD patterns of g-C3N4/Ag@AgCl-25 in the range of 20°-80°; (b) in the range of 34°-43°

XPS spectroscopy is applied to investigate the surface chemical state and the interactions between
g-C3sNi/Ag@AgCl-X and g-C3Ny4 materials, as shown in Figure 2. From the XPS full spectrum (Figure
2a), g-C3N4/Ag@AgCl-X contains peaks of Ag and Cl in addition to C, N, and O peaks compared with
g-C3Ny, indicating that the g-C3Njy surface is successfully loaded Ag@AgCl, which corresponds with the
XRD results. In figure 2b, after depositing Ag and AgCl on the surface of g-C3N4 by ordinary chemical
precipitation, the O content in g-C3N4/Ag@AgCl increases significantly, because the process of forming
Ag and AgCl is carried out in an aqueous solution environment, so that O is doped into g-C3Nj in the
form of O-H, C-O, C=0 and O-C=0 [34]. Three peaks for g-C3N4 at 397.7 eV, 399.6 eV, and 400.6 eV
in the Nls spectra (Figure 2¢) correspond to C-N=C, N(C)3, and NHx in the triazine ring structure,
respectively. In contrast to Cs3Ni, g-C3N4/Ag@AgCl exhibits a novel N-C=O functional group,

demonstrating that part of the N in the compound has been replaced by O. This is in line with the rise in



O content depicted in Figure 2b. In addition, after the modification of Ag and AgCl, the peaks of C-N=C,
N(C); and NHj transfer to higher binding energies. This is due to the fact that nitrogen groups that have
large local electron densities in g-C3N4 can give solitary pairs of electrons to the vacants orbitals of Ag
atoms, stabilizing Ag via metal support interactions and resulting in high dispersion of Ag and AgClL. In
addition, the Cls spectra of g-C3sNs/Ag@AgCl in Figure 2d contain three peaks of 284.8 eV, 286.1 eV
and 288.3 eV that are attributable to N=C-N, C-O, and graphitic carbon in the triazine framework [35,
36]. Cls of g-C3sNs/Ag@AgCl have a new C-O peak compared to Cls of g-C3N4, consistent with Ols
results. Four peaks can be seen in the high-resolution XPS spectra of Ag3d, which is depicted in Figure
3e. The peaks at 367.3 eV and 373.3 eV are associated with Ag 3d5/2 (Ag*) and Ag 3d3/2 (Ag"),
respectively. The two remaining peaks, assigned to Ag 3d5/2 (Ag®) and Ag 3d3/2 (Ag®), are situated at
374.1 eV and 368.1 eV, respectively. The CI12p XPS peak can also be split into two characteristic peaks
that are both associated with AgCl, at 197.6 ¢V and 199.3 eV, respectively[33]. The coexistence of

Ag@AgCl and g-C3Ny4 in g-C3N4/Ag@AgCl composites is confirmed by all of these investigations.
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Fig.3 XPS survey spectra (a) and high-resolution XPS spectra of O 1 s (b), N 1s(c), C 1s(d),Ag3d

(e) and C1 2p (f) for g-CsN4 and g-CsNs/Ag@AgCl-25

3.2 Absorbance and carrier separation characteristics

As we all know, metal modification and heterostructure between semiconductors are significant

strategies for controlling the optical and electrical properties, which in turn impacts their photocatalytic

efficacy. In Figure 4, the absorbance properties of g-C3;N4, AgCl, Ag@AgCl, g-C3N4/AgCl, and g-

CsNy/Ag@AgCl were evaluated by UV-vis diffuse reflectance spectra. Due to its absorption edge at
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about 432 nm, g-C3N4 exhibits an 2.87 eV band gap. Due to its absorption edge at 419 nm, AgCl exhibits
an 2.96 eV band gap. The surface plasmon resonance (SPR) effect of the Ag NPs on the surface of AgCl
NPs by in situ photoreduction [38] and O-doped g-C3N4 [39] is responsible for the slight redshift of the
absorption edge observed in g-C3N4/Ag@AgCl comparison with g-C3N4 and AgCl. Furthermore, the
SPR effect of Ag nanoparticles may be used to explain the considerable improvement in the visible area
in the absorption strength of g-C3N4/Ag@AgCl composites [21]. For the purpose of to achieve high
photocatalytic performance, the integration of g-C3N4 with Ag@AgCl NPs may significantly enhance

the visible light response and the utilization efficiency of solar energy.
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Fig.4 UV-vis absorption spectra (a), Tauc plots (b) of the prepared nano-materials

EIS and photocurrent responses were used to examine the charge separation and transfer capabilities
of g-C3N4 and g-CsNs/Ag@AgCl. Figure 5a shows that g-CsN+/Ag@AgCl-25 shows significantly
enhanced photocurrent density compared to g-C3N4 and g-CsNi/Ag@AgCl-15, further verifying that g-
C3N4/Ag@AgCl-25 exhibits higher charge separation and transfer efficiency (Figure 5a). The sample's
arc radius rose in the following order: g-CsNi; g-CsNs/Ag@AgCI-15; and g-C3N4/Ag@AgCl-25,
revealing that this material has the lowest electrochemical impedance during the photocatalytic reaction.
The results above imply that heterojunction formation between AgCl and g-CsNi4, Ag SPR, Ag as an
electron bridge, and O-doping in g-C3Njy are responsible for the improvement in carrier separation and

transfer efficiency.

11
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Fig. 5 EIS spectra (a) and photocurrent responses(b) of C3Na, g-C3N4/Ag@AgCl-15 and g-
C:Ny/Ag@AgCl-25.

3.3 Tetracycline photocatalytic degradation properties

The dosing quantity and desorption adsorption equilibrium time of g-C3N4/Ag@AgCl were tuned

to increase the photocatalytic effectiveness, as demonstrated in the supporting information (Figure S2-

S3).

A 300 W xenon lamp (wavelength greater than 400 nm) was used to photocatalyze the degradation

of TC (30 mg L") under visible light for 60 minutes using 20 mg of each of the following catalysts: AgCl,

g2-C3N4, Ag@AgCl, g-CsNs@AgCl, and g-C3N4/Ag@AgCl. The results are shown in Figures 7a and 7b.

TC virtually does not self-degrade when exposed to visible light in figures S1. The order of each

nanomaterial's photocatalytic performance was g-CiN+/Ag@AgCl > g-C;Ns@AgCl > g-C3Ny >

Ag@AgCl = AgCl. The adsorption performance of each material to TC is poor, so TC degradation is

mainly a photocatalytic degradation process. It can be demonstrated from the significantly improved

photocatalytic performance of g-C3N4@AgCl compared to g-C3N4 and AgCl that the creation of

heterostructures between g-C3N4 and AgCl improved the separation efficiency of photogenerated

electrons and holes. Ag@AgCl had similar degradation TC properties to AgCl, indicating that AgCl

12



played a major role in Ag@AgCl and AgCl, and the cocatalyst and SPR effect of Ag were negligible. g-

C3N4/Ag@AgCl has the best photocatalytic performance, indicating that the heterogeneous structure

between g-C3N4 and AgCl, the Ag as electron transport, and the SPR of Ag synergistic enhance its

photocatalytic properties.

Further research was done on the impact of Ag@AgCl loading on the photocatalytic performance

of g-C3N4/Ag@AgCl. Figure 7c demonstrates that as the amount of Ag@AgCl alteration increases, so

does the photocatalytic performance. g-C3N4/Ag@AgCl-25 demonstrated improved photocatalytic

performance, and the degradation efficiency of TC reached 85.2% in 60 min, which was 4.49 times and

8.12 times higher than that of g-C3N4 and Ag/AgCl, respectively. When combined with the structure and

photoelectric characterization of g-CsN4/Ag@AgCl, the results show that the SPR effect of Ag NPs and

O-doping broadens the absorbance performance of g-C3;N4 and Ag NPs acts as an electron transport

bridge to promote the transfer of photogenerated electrons between AgCl and g-C3Na.

The pH of the TC solution was adjusted using HNO3 and NaOH solutions, respectively, and the

influence of pH on degradation rate was explored. The results are presented in Figure 7d under the

conditions of dark reaction for 20 min, catalyst dosage of 20 mg, and initial TC content of 20 mg L-'.

The pH of the TC degradation rate from high to low was 7.0, 3.0, and 11.0 after 30 minutes of reaction

time. The degradation rate of TC under acidic and neutral circumstances for 30 minutes was nearly

identical, reaching 80.78% and 80.91%, respectively, but it was only 73.34% under alkaline conditions.

This result indicates that TC can be well degraded under both acidic and neutral conditions. In addition,

the initial concentration of TC is examined in Figure S4, which indicating g-CsNis/Ag@AgCl-25

efficiently degrades TC solutions from 10 mg[ /L' to 30 mg[ 1L,

13
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Fig. 6 TC photocatalytic performance (a, ¢, d) and ratios (b) of the prepared nano-materials

3.4 Photocatalytic degradation mechanism

Photogenerated electrons (e-) and holes (h+) on the photocatalyst surface engage in the degradation

reaction under visible light circumstances, producing various photocatalytic degradation pathways.

Ascorbic acid (AA), EDTA-2Na, isopropanol (IPA), and AgNO3 were used to capture superoxide

radicals (-0, h*, hydroxyl radicals (-OH), and electrons (¢°) in order to explore the photocatalytic

mechanism of the g-C3N4/Ag@AgCl-25 photocatalyst on TC under visible light conditions [40, 41]. The

photocatalytic degradation rates of g-Cs;N4/Ag@AgCl-25, as shown in Figure 8, were 18.35% and

13.41%, respectively, with the addition of AA and EDTA-2Na, revealing that - O, and h*” were the main

active species in the degradation process and the h* effect was stronger than that of - O,". Interestingly,

when AgNO:;s is used as an electron trapper, the degradation efficiency of TC is slightly improved,

because after AgNOs captures electrons, it facilitates the separation of electrons and holes, so that more

14



holes are used to degrade TC. In addition, the addition of IPA has almost no effect on g-CsN4/Ag@AgCl-

25 degradation TC. In summary, *O>” and h* are the main active species in the degradation of TC by g-

C3N4/Ag@AgCl-25 photocatalysts under visible light conditions.
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Fig. 7 Radicals trapping experiments in C3N4s/Ag@AgCI-25 under sunlight irradiation system.

Figure 4's UV-vis absorption spectra show that g-C3N4 has a band gap of 2.87 eV and can absorb
visible light with wavelengths as short as 432 nm, at the same time AgCl has a band gap of 2.96 eV and
can absorb visible light as short as 419 nm. As a noble metal, Ag not only provides an electron transfer
bridge between g-C3;Ny4 and AgCl, but also converts the plasma energy of incident photons into surface
plasmon resonance effect (SPR) oscillations, which can produce high-energy electrons and hole
separation [42] . Because O»/*0; (-0.33 eV vs. NHE) [43] has a more negative potential than the
conduction band potential (CB) of AgClI (-0.06 eV vs. NHE), the reaction of O to *O;" is performed in
the CB of g-C3N4 (-0.91 eV vs. NHE), not at CB of AgCl [37] . The photocatalytic degradation process
of g-CsNy/Ag@AgCl-25 was as follows: under visible light irradiation, g-C3N4 and AgCl valence band
(VB) electrons were excited to the corresponding (CB), and Ag produced high-energy electrons due to

15



SPR effect. Subsequently, the electrons in the CB of AgCl are then transported to the VB of g-C3N4 via

Ag electron bridge due to the Z-type heterojunction between g-CsN4 and AgCl, allowing for the

excitation of more g-C3Ny electrons to the CB and the transmission of high-energy electrons produced

by Ag NPs to the CB of g-C3N,. Finally, electrons in the CB of g-C3N4 reduce O- to strong oxidizing

[1+0; oxidize TC to CO; and H,O, and holes in the VB of AgCl oxidize TC to CO» and H>O. In this

experiment, there are three degradation pathways for TC:

g-C3N4/Ag@AgCl-25 — h'+e 2)
e+ 0, =10y 3)
h*/[1+0,” +TC —degraded products 4)
Visible light
degraded
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Fig. 8 The mechanism of photocatalytic degradation of TC by g-CsN4/Ag@AgCl under visible light.
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4. Conclusion

In this paper, a novel Z-type g-C3N4/Ag@AgCl heterojunction photocatalyst was successfully

obtained, and the photocatalytic performance of the prepared photocatalyst was systematically

investigated by oxidation of tetracycline under visible light irradiation. In these samples, the

Ag@AgCl loading was 25 wt%, that is, g-C3N+/Ag@AgCl-25 showed the highest photocatalytic

performance, and the TC degradation efficiency reached 94.9%. The improvement of photocatalytic

performance is attributed to the SPR effect of Ag and O-doping, which broadens the absorbance

performance of g-C3N4, and the formation of Z-type heterojunctions between AgCl and g-C3N4 and

Ag as an electron transport bridge promote the transfer of photogenerated electrons between AgCl

and g-Cs3N4. In addition, based on the results of the capture experiment, the g-C3Nis/Ag@AgCl

heterostructure follows the typical Z-scheme charge transfer mechanism instead of the traditional

type II heterojunction charge transfer mechanism.
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