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ABSTRACT

Original Article

Background: Contamination of aquatic environments with organophosphorus pesticides,
including malathion, is an important environmental and public health concern. The ionic
composition of natural waters and wastewaters may affect adsorption-based treatment. This
study investigated the effect of dissolved ions on malathion removal from aqueous media using
modified activated carbon.

Materials and Methods: Modified activated carbon was prepared from pomegranate wood
using ammonium chloride. Batch adsorption experiments were performed to evaluate the
effects of pH (2-10), adsorbent dose (0.4-1.5 g/L), and contact time (2—60 min) at an initial
malathion concentration of 50 mg/L. The effects of chloride, nitrate, sulfate,
bicarbonate/catbonate, and phosphate anions, as well as sodium, potassium, calcium,
magnesium, and iron cations, were assessed at 1 and 10 mM. Residual malathion concentration
was measured by high-performance liquid chromatography.

Results: The highest removal efficiency was achieved at approximately pH 7, an adsorbent
dose of 1 g/L, and a contact time of 15 min, with about 86% malathion removal. Phosphate
and bicatbonate/carbonate caused the greatest reduction in adsorption efficiency, whereas
chloride and nitrate had limited effects. Calcium and magnesium enhanced removal at the
higher concentration, while iron markedly reduced adsorption performance.

Conclusion: The ionic composition of aqueous media plays a key role in malathion adsorption
onto modified activated carbon. Therefore, the type and concentration of dissolved ions
should be considered when designing and optimizing adsorption-based treatment processes
for surface waters and wastewaters.
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