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Abstract

The extensive use of atrazine as a pesticide in agricultural practices poses a significant risk to the environment and human
health. Atrazine, when applied to plants, has the potential to migrate through the soil and contaminate groundwater sources.
Consequently, there is an urgent need to explore alternative methods for detecting atrazine. This study aimed to investigate
the quantification of atrazine using molecularly imprinted polymer (MIP) and to assess the adsorption performance and
kinetics of the MIPs using various isotherm and kinetic adsorption models. MIP was synthesised with two distinct functional
monomers: methacrylic acid (MAA) and acrylamide (AA). Computational analysis was employed to estimate the binding
affinity of these monomers towards atrazine. Subsequently, results from adsorption capacity study indicated a higher binding
affinity for MAA compared to AA with values of 0.92 mg/g and 0.48 mg/g, respectively. These findings aligned with the
simulated data from the docking analysis. Moreover, the adsorption mechanism of atrazine towards MIP-MAA and MIP-AA
was best represented by Jovanovic model, followed by the Langmuir, Freundlich and Linear models. While for kinetics
analysis, the Elovich model was chosen as the best fit. In conclusion, the selection of the functional monomer is of utmost
importance in designing MIPs as it facilitates specific interactions with analyte molecules and enhances the performance of
the MIPs. © 2023 Informa UK Limited, trading as Taylor & Francis Group.

Author Keywords
adsorption isotherm; atrazine; binding affinity; functional monomer; Molecularly imprinted polymer

Index Keywords

Adsorption, Adsorption isotherms, Amides, Binding energy, Binding sites, Groundwater, Groundwater pollution, Health
risks, Kinetics, Monomers; Acrylamides, Adsorption kinetics, Agricultural practices, Binding affinities, Functional
monomer, Groundwater sources, Human health, Kinetic analysis, Methacrylic acids, Molecularly Imprinted Polymer;
Herbicides

References

« Aktar, W., Sengupta, D., Chowdhury, A.
(2009) Interdiscip Toxicol., 2 (1), pp. 1-12.

+ Richard, A.J.
(2015) Adv. Biochem. Eng. Biotechol., 150, pp. 51-93.

« Afroz, R., Masud, M.M., Akhtar, R., Duasa, J.B.
(2014) Environ. Urban. ASIA, 5, pp. 63-81.

« Graziano, N., Mcguire, M.J., Roberson, A., Adams, C., Jiang, H., Blute, N.
(2006) Environ. Sci. Technol., 40, pp. 1163-1171.

« Salahshoor, Z., Van Ho, K., Hsu, S.Y,, Lin, C.H., Fidalgo de Cortalezzi, M.
(2022) Chem. Eng. J. Adv., 12, p. 100368.

« Angus Macleod, H.
(2013) Optical Thin Films and Coatings: From Materials to Applications,
Institute of Physics Publishing, London

« Kaur, J., Singh, K.V,, Boro, R., Thampi, K.R., Raje, M., Varshney, G.C., Suri, C.R.
(2007) Environ. Sci. Technol., 41, pp. 5028-5036.

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1731436760&eid=2-s2.0-85176281779&sort=&clicked... 1/4



1/8/24, 11:10 AM Scopus - Print Document

« Ben Huang, S., Stanton, J.S., Lin, Y., Yokley, R.A.
(2003) J. Agric. Food Chem., 51, pp. 7252-7258.

« Gkementzoglou, C., Kotrotsiou, O., Kiparissides, C.
(2013) Ind. Eng. Chem. Res., 52 (39), pp. 14001-14010.

+« Mosalam, M., Billing, J.
(2016) Egypt. J. Chem. Environ. Heal., 2, pp. 490-499.

« Ahmad, A.L., Lah, N.F.C., Low, S.C.
(2018) J. Polym. Res., 25, pp. 1-9.

+ Sullivan, M.V,, Dennison, S.R., Archontis, G., Reddy, S.M., Hayes, J.M.
(2019) J. Phys. Chem. B., 123, pp. 5432-5443.

« Kueseng, P., Noir, M.L., Mattiasson, B., Thavarungkul, P., Kanatharana, P.
(2009) J. Environ. Sci. Heal. Part B Pestic. Food Contam. Agric. Wastes., 44, pp. 772-
780.

+« Gkementzoglou, C., Kotrotsiou, O., Stoukides, M., Kiparissides, C.
(2013) Symposium, 331 (1), pp. 26-33.

+« Nageib, A.M., Halim, A.A., Nordin, A.N., Ali, F.
(2023) J. Electrochem. Sci. Technol., 14, pp. 1-14.

« Abdul Halim, A., Sulaiman, S.S., Nordin, A.N., Bajunaid Hariz, H.
(2022) Int. J. Environ. Anal. Chem., 2022, pp. 1-25.

+ Oter, C., Zorer, O.S.
(2021) Chem. Eng. J. Adv., 7, p. 100118.

« El-Akaad, S., Mohamed, M.A., Abdelwahab, N.S., Abdelaleem, E.A., De Saeger, S.,
Beloglazova, N.
(2020) Sci. Rep., 10, pp. 1-10.

« Cheng, Y., Nie, J., Li, Z., Yan, Z., Xu, G., Li, H., Guan, D.
(2017) Anal. Bioanal. Chem., 409, pp. 5065-5072.

« Santora, B.P., Gagné, M.R., Moloyt, K.G., Radu, N.S.
(2001) Macromolecules, 34, pp. 658-661.

« Scorrano, S., Mergola, L., Del Sole, R., Vasapollo, G.
(2011) Int. J. Mol. Sci., 12, pp. 1735-1743.

« Fan, J.P, Tian, Z.Y,, Tong, S., Zhang, X.H., Xie, Y.L., Xu, R., Qin, Y., Ouyang, X.K.
(2013) Food Chem., 141, pp. 3578-3585.

« Ayawei, N., Ebelegi, A.N., Wankasi, D.
(2017) J. Chem., 2017, pp. 1-11.

« Jiang, J.
(2010) Intech., 34, pp. 57-67.

« Meléndez-Marmolejo, J., Diaz de Leon-Martinez, L., Galvan-Romero, V., Villarreal-Lucio,
S., Ocampo-Pérez, R., Medellin-Castillo, N.A., Padilla-Ortega, E., Flores-Ramirez, R.
(2022) Environ. Sci. Pollut. Res., 29, pp. 45885-45902.

« Abu-Alsoud, G.F., Hawboldt, K.A., Bottaro, C.S.
(2020) ACS Appl. Mater. Interfaces, 12, pp. 11998-12009.

« Lah, N.F.C., Ahmad, A.L., Low, S.C., Zaulkiflee, N.D.
(2021) Membranes (Basel), 11, p. 657.

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1731436760&eid=2-s2.0-85176281779&sort=&clicked...

2/4



1/8/24, 11:10 AM Scopus - Print Document

« Largitte, L., Pasquier, R.
(2016) Chem. Eng. Res. Des., 109, pp. 495-504.

« Wu, F.C., Tseng, R.L., Juang, R.S.
(2009) Chem. Eng. J., 150, pp. 366-373.

« Hosny, H., El Gohary, N., Saad, E., Handoussa, H., El Nashar, R.M.
(2018) J. Sep. Sci., 41, pp. 1164-1172.

« Hasanah, A.N., Safitri, N., Zulfa, A., Neli, N., Rahayu, D.
(2021) Molecules, 26, p. 5612.

« Suryana, S., Mutakin, M., Rosandi, Y., Hasanah, A.N.
(2021) Molecules, 26, p. 1891.

« Herschlag, D., Pinney, M.M.
(2018) Biochemistry, 57, pp. 3338-3352.

« Hasanah, A.N., Soni, D., Pratiwi, R., Rahayu, D., Megantara, S., Mutakin
(2020) J. Chem., 8, pp. 1-8.

« Chen, C,, Xie, X,, Li, Y., Zhou, C., Song, Y., Yan, Z., Yang, X.
(2013) Drug Develop. Indutri. Pharm., 9045, pp. 1-11.

« Gonzélez, G.P.,, Hernando, P.F., Alegria, J.S.D.
(2006) Anal. Chim. Acta., 557 (1-2), pp. 179-183.

+« Jamieson, O., Soares, T.C.C., de Faria, B.A., Hudson, A., Mecozzi, F., Naele, S.J.R.,
Banks, C.E., Crapnell, R.D.
(2020) Chemosensors, 8, p. 5.

« Barros, L.A., Custodio, R., Rath, S.
(2016) J. Braz. Chem. Soc., 27, pp. 2300-2311.

« Boukadida, M., Anene, A., Jaoued-Grayaa, N., Chevalier, Y., Hbaieb, S.
(2022) Colloids Interface Sci. Commun., 50, p. 100669.

« Che Lah, N.F., Ahmad, A.L., Low, S.C., Shoparwe, N.F.
(2019) J. Environ. Chem. Eng., 7, p. 103500.

+« Dima, S.O.
(2015) Poly. Engi. Sci., 55 (5), pp. 1152-1162.

« Diani, J., Gall, K.
(2006) Society, 46, pp. 486-492.

« Martinez Saavedra, L.N., Penido, R.G., de Azevedo Santos, L., Ramalho, T.C., Lobo
Baeta, B.E., Pereira, M.C., Candido da Silva, A.
(2018) RSC Adv., 8, pp. 28775-28786.

Correspondence Address
Abdul Halim A.; Department of Chemical Engineering and Sustainability, Malaysia; email: amana@iium.edu.my

Publisher: Taylor and Francis Ltd.

ISSN: 03067319

CODEN: IJEAC

Language of Original Document: English
Abbreviated Source Title: Int. J. Environ. Anal. Chem.
2-s2.0-85176281779

Document Type: Article

Publication Stage: Article in Press

Source: Scopus

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1731436760&eid=2-s2.0-85176281779&sort=&clicked... 3/4



1/8/24, 11:10 AM Scopus - Print Document

ELSEVIER Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. G _RELX Group™

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1731436760&eid=2-s2.0-85176281779&sort=&clicked... 4/4



