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REMOVAL OF CHLORPYRIFOS AND MALATHION USING SPENT 
COFFEE GROUNDS – ISOTHERM STUDY 

 

Students: Vedran Milanković, Tamara Tasić 

Mentor: Tamara Lazarević-Pašti 
University of Belgrade, VINČA Institute of Nuclear Sciences, Belgrade, Serbia 

Abstract  

In recent years, the extensive use of chlorpyrifos (CHP) and malathion (MLT), two common 
organophosphate (OP) insecticides, has raised concerns about their adverse effects on the environment 
and human health [1]. These pesticides can contaminate water bodies, soil, and food, posing potential 
risks to non-target organisms and human populations [2, 3]. Therefore, there is a growing demand for 
effective and sustainable methods to remove these pesticides from the environment [4]. Spent coffee 
grounds (SCG), a readily available agricultural waste, have shown promising potential as an adsorbent 
[3]. The aim of this study was to investigate the removal of CHP and MLT using SCG as an adsorbent 
and to examine the adsorption behavior through isotherm analysis. 
Isotherm analysis was performed using four isotherm models: Freundlich, Langmuir, Temkin, and 
Dubinin-Radushkevich. The experimental data best fit the Langmuir isotherm model, suggesting a 
monolayer adsorption process on homogeneous adsorption sites. According to the Langmuir isotherm, 
the maximum adsorption capacity of SCG for CHP and MLT is 2.34 mg/g and 7.04 mg/g, respectively. 
Additionally, the Freundlich isotherm model fitted the experimental data for MLT adsorption on SCG 
very well, implying multilayer physisorption even after all adsorption sites are occupied. These findings 
provide valuable insights into the feasibility of SCG as an eco-friendly approach for the removal of 
CHP and MLT from the environment. The energy of adsorption obtained from the Dubinin-
Radushkevich isotherm confirmed that in the case of CHP adsorption the binding is stronger than in the 
case of MLT adsorption. 
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