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The growing issue of water systems caused by pesticides poses a significant environmental and health 

challenge. This study investigates the potential of graphene-based materials, including graphene (Gr), 

graphene oxide (GO), and reduced graphene oxide (rGO), as effective adsorbents for pesticide removal from 

water. The density functional theory (DFT) and COSMO-RS approaches were applied to examine the 

interaction between graphene-based materials and various pesticide molecules, including insecticides, 

rodenticides, miticides, fungicides, and herbicides Family. The results emphasize the superior adsorption 

performance of GO due to its abundant functional groups, enabling strong interactions through hydrogen 

bonding and van der Waals forces. The findings suggest that graphene-based materials, particularly GO, offer 

a promising solution for enhancing the efficiency of pesticide removal, contributing to sustainable and 

advanced water treatment technologies. The implication of this work lays the groundwork for future studies on 

optimizing graphene-based adsorbents for large-scale environmental applications. 

References 

 

[1] M. Puri, K. Gandhi, M.S. Kumar, Emerging environmental contaminants: A global perspective on policies and 
regulations, J. Environ. Manage. 332 (2023) 117344. 

[2] F. Chebii, K. K’oreje, M. Okoth, S. Lutta, P. Masime, K. Demeestere, Occurrence and environmental risks of 
contaminants of emerging concern across the River Athi Basin, Kenya, in dry and wet seasons, Sci. Total Environ. 914 
(2024) 169696. 

[3] A. Unnikrishan, N.K. Khalid, M.P. Rayaroth, S. Thomas, A. Nazim, C.T. Aravindakumar, U.K. Aravind, Occurrence and 
distribution of steroid hormones (estrogen) and other contaminants of emerging concern in a south Indian water body, 
Chemosphere 351 (2024) 141124. 

[4] J. Ifthikar, I.I. Shahib, L. Sellaoui, A. Jawad, M. Zhao, Z. Chen, Z. Chen, pH tunable anionic and cationic heavy metal 
reduction coupled adsorption by thiol cross-linked composite: Physicochemical interpretations and fixed-bed column 
mathematical model study, Chem. Eng. J. 401 (2020) 1260 

Figures 

 
a) b) 

 

 
 

Figure 1: 2D molecular structures: a) atrazine and b) graphene oxide. 
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