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Research and Application of Molecular Simulation in the Field of Humic Acid

Peng Jingxian, Rui Yulan, Wu Bohan, Sun Xiaoran”

School of Chemical Engineering, North China University of Science and Technology, Tangshan, 063210
Abstract: Humic acid (HA) is a complex mixture of organic polymers formed by natural, and exists
widely in soil, water and sediment. HA exhibits significant application potential in industry, agriculture,
environmental protection and medicine due to its unique physicochemical properties. The application
progress of molecular simulation technologies in HA studies, the structures and properties of HA were
both summarized, the practical achievements of molecular simulation techniques such as quantum
chemistry calculation, molecular dynamics simulation and Monte Carlo method in structural analysis,
property research, environmental remediation and agricultural application of HA were introduced in
detail. Furthermore, the challenges and future trends of molecular simulation technology were discussed,
emphasizing the importance of improving computational efficiency, developing more accurate simulation
methods, and promoting interdisciplinary research to advance the theoretical understanding and practical
utilization of HA.
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Fig.5 Adsorption of uranyl ions by rigid FA and flexible FA in synergy with graphene oxide
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Fig.9 Microscopic dynamics of HA structure at different pH values
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