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Abstract

Contamination of water resources with nitrogenous compounds such as nitrate, ammonium, and urea is among
the most serious environmental challenges. In this study, the efficiency of three mineral adsorbents—bentonite,
pumice, and zeolite—was evaluated for the removal of these pollutants. Each adsorbent was prepared in three
forms: raw, acid-modified using hydrochloric acid, and iron (I11) chloride-modified at two different pH levels (2
and 6). For performance evaluation, 50 mg/L solutions of each pollutant were prepared, and the removal
efficiency was measured after 90 minutes of contact with 0.5 grams of adsorbent. Results indicated that pumice
modified with iron at pH=2 showed the highest nitrate removal efficiency. For urea, iron-modified zeolite and
acid-treated bentonite exhibited better performance. Moreover, acid-modified zeolite removed over 92% of
ammonium from aqueous solution. Overall, chemical modification of mineral adsorbents with acid or iron
significantly improved their adsorption capacity for nitrogenous compounds. Considering their low cost,
availability, and satisfactory performance, these materials can serve as effective options for the removal of
nitrogen pollutants from water resources.

Keywords: Adsorption, Chemical modification, Inorganic adsorbents, Nitrogenous compounds
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