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Abstract: 
This research focuses on studying the way benzophenone derivatives (BP-1, BP-2, and BP-3) interact with graphene oxide (GO) surfaces using density functional theory (DFT). The study involved optimizing the structures of the GO adsorbent, benzophenone derivatives, and their complexes through computational calculations. The analysis revealed that the interaction between the GO surface and the adsorbates is physically-based. The adsorption process was found to be spontaneous, exothermic, and irreversible, as indicated by the calculated values of adsorption energy, Gibbs free energy (ΔGad), and enthalpy (ΔHad). The stability of the studied structures was confirmed by negative values of the calculated chemical potential. The adsorption of BP pollutants onto the GO surface resulted in increased dipole moments compared to the unadsorbed molecules. The efficiency of adsorption followed the trend GO-BP-2 > GO-BP-3 > GO-BP-1. Furthermore, infrared (IR) frequency calculations confirmed the validity of the structures. The results from Natural Bond Orbital (NBO) and Frontier Molecular Orbital (FMO) analyses indicated that GO is an effective adsorbent for removing organic BP pollutants from water. The study also considered various parameters related to the adsorption behavior, including charge capacity, electrophilicity, band gap, chemical potential, and chemical hardness. In summary, this study employed computational methods to investigate the adsorption behavior of BP derivatives on GO surfaces, providing valuable insights into their thermodynamics, stability, and effectiveness as adsorbents.
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