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Abstract [ Objective] During human activities, a large amount of wastewater is discharged, and the pollutants contained in the
wastewater pose serious threats to human health and the environment. Therefore, studying the characteristics of pollutants is of great
significance for wastewater treatment. On the basis of existing water treatment technologies, in-depth exploration of the pollution control
and purification principles of environmental microinterface processes is of great significance for improving and enhancing water treatment
technologies. [ Methods] This paper reviews the working principle of atomic force microscopy ( AFM) and the research progress of
AFM applications in the treatment of four types of wastewater: industrial wastewater, agricultural wastewater, domestic wastewater, and
medical wastewater. It also looks forward to the application prospects of AFM in the field of wastewater treatment. [ Results | As a
new tool for measuring surface microstructure, AFM has advantages such as nanometer-level high resolution, high environmental
compatibility, and multi-attribute analysis. It has attracted much attention in the field of surface morphology and physical property
measurement. AFM also shows great application potential in the field of wastewater treatment. Studies have shown that in industrial
wastewater treatment, AFM can characterize the surface morphology of membrane materials and the structure of the fouling layer,

revealing the mechanism of membrane fouling; in agricultural wastewater treatment, AFM can observe the microscopic interface
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interaction between pesticides and soil colloids; in domestic wastewater treatment, AFM is mainly used to analyze the surface

characteristics of microbial aggregates in biological treatment systems; in medical wastewater treatment, AFM is applied to study the

nanoscale interaction mechanism between emerging pollutants such as antibiotics and treatment materials. [ Conclusion ]

AFM has

become a key tool for studying the interface behavior of wastewater pollutants and optimizing materials. In the future, it is necessary to

further deepen the research on the in-situ observation of pollutant migration and transformation mechanisms by AFM, and strengthen its

combination with techniques such as Raman spectroscopy and infrared spectroscopy to systematically reveal the existence state and

reaction process of pollutants at the complex environmental microinterface at the molecular level, so as to promote the innovative

development of wastewater resource treatment technologies.

Keywords atomic force microscope ( AFM) ; industrial wastewater; agricultural wastewater; domestic wastewater; medical wastewater
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Fig. 6 AFM Images of Different Types of Membranes before and after Wastewater Treatment'*®
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