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Abstract: In this paper, the Ag@AgBr/MgAl-LDH complex was prepared by hydrothermal, precipitation and photoreduction methods, and
the target product, methylene blue (MB) solution, was catalytically degraded under the condition of photoelectric synergy, and the catalytic
activity of the samples was studied by the degradation rate. By combining with Ag@AgBr, Ag@AgBr/MgAl-LDH composite photocatalytic
materials can be prepared. Ag@AgBr has the surface plasmon resonance (SPR) effect, and a certain voltage is applied to it by an

electrochemical workstation, which can promote the efficient separation of photogenerated electrons from holes and greatly reduce the

Received: 2025-05-28; Revised: 2025-07-04

Foundation items: Supported by the Beijing-Tianjin-Hebei Basic Research Cooperation Project (B2024106019) and Shijiazhuang Science and Technology Plan
Project (2410709503).

AU SRR AT T 4 4 T T (B2024106019) R K E AR RIIE (2410709503) % Bl

* Corresponding author. E-mail: zhouep@126.com, 306759346@qq.com.

DOI: 10.3724/2097-213X.2025.JFCT.0019  CSTR: 32157.14.2097-213X.2025.JFCT.0133  Associated Data DOI: 10.57760/sciencedb.27970


mailto:zhouep@126.com
mailto:306759346@qq.com
https://doi.org/10.3724/2097-213X.2025.JFCT.0019
https://doi.org/10.3724/2097-213X.2025.JFCT.0019
https://doi.org/10.3724/2097-213X.2025.JFCT.0019
https://cstr.cn/32157.14.2097-213X.2025.JFCT.0133
https://cstr.cn/32157.14.2097-213X.2025.JFCT.0133
https://cstr.cn/32157.14.2097-213X.2025.JFCT.0133
https://doi.org/10.57760/sciencedb.27970

FRATg 35 S MAIFEHT T Ag@AgBr/MgAI-LDH fEFEPERERIHIGE / MERIE 4 R (P HEXC), 2026, 54(1), 20250130 (2 of 09)

recombination of the two, and greatly improve the activity of catalytic degradation. This study provides an effective solution to the
environmental problems caused by pollution such as industrial wastewater and organic dyes, and has important research value and
application prospects. During the experiment, the photocatalytic performance of the sample was studied by the difference in the degradation
rate of the sample to the methylene blue solution. Through a series of chemical characterization and photoelectric activity tests such as XRD
and SEM of the prepared materials, the material composition, microscopic morphology and particle size and other parameters of the samples
were determined. Parameters such as the electrochemical properties of materials are characterized by the use of potentiostats; The optimal
modification amount of the catalyst was determined by exploring the degradation rate of the composite under different Ag@AgBr
modification amounts of the sample. The recovery performance of the catalyst was characterized by multiple test cycle experiments on the
samples. The reaction mechanism of the catalyst was determined by quenching experiments; The reaction mechanism of the active substance
was determined by quenching the experiment. Through experiments, it is proved that when the Ag@AgBr modification amount is 12.5%, the
photoelectric synergistic degradation rate of Ag@AgBr/MgAIl-LDH is the highest, and the degradation rate can reach 90.97%. Through
XRD, SEM, ultraviolet-visible diffuse reflection and Fourier transform infrared (FT-IR) characterization of the material, it was proved that
the Ag@AgBr was successfully modified to MgAl-LDH, and the material also had good hydrophilic properties. A series of electrochemical
performance tests were carried out on Ag@AgBr/MgAIl-LDH by electrochemical workstation to characterize the electrochemical properties
of the materials, and the results showed that the composite electrode materials had low barrier widths and impedances, high catalytic
degradation ability, and more catalytic reaction active sites. After 5 cycle experiments, the material still has a high degradation rate, so it can
be found that the composite material has very good stability, less catalyst loss and no significant degradation rate. The experimental results
show that the active species in the process of photoelectric synergistic degradation of Ag@AgBr/MgAIl-LDH are quenched by using different
quenchers, and the experimental results show that the active species in the process are h™ and -O;. Finally, combined with a series of
characterization and test results in this experiment, the electron transfer mechanism of the Ag@AgBr/MgAl-LDH complex during the
degradation process was further explored.
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