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UKLANJANJE FENOLA U ZAVISNOSTI OD pH VREDNOSTI IZ VODENIH RASTVORA KORIŠĆENJEM ODRŽIVOG ADSORBENTA UGLJENIKA DOBIJENOG IZ OTPADA OD HRANE
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Sažetak: Fenol je prepoznat kao jedan od prioritetnih organskih zagađivača u vodenim sredinama zbog svoje visoke toksičnosti i široke industrijske upotrebe. U ovoj studiji, procenjene su performanse adsorpcije ugljeničnog adsorbenta proizvedenog karbonizacijom smeše kora banane, krompira i šargarepe za uklanjanje fenola iz vodenih rastvora. Ispitani su efekti početnog pH rastvora i koncentracije fenola na proces adsorpcije. Adsorbent je pokazao visoku efikasnost uklanjanja fenola u širokom pH opsegu (2–12), sa najvećim performansama primećenim u blago kiselim do neutralnim uslovima, dok su samo manje varijacije otkrivene u jako kiselim i alkalnim uslovima. Maksimalni kapacitet adsorpcije dostigao je približno 190 mg g⁻¹. Podaci o ravnoteži analizirani su korišćenjem Langmirovih, Frojndlihovih i Temkinovih modela izotermi adsorpcije. Među primenjenim modelima, Langmirova izoterma je pružila najbolje poklapanje sa eksperimentalnim podacima, ukazujući na pretežno monoslojnu adsorpciju na relativno homogenoj površini. Dobijeni rezultati pokazuju da sintetizovani ugljenični adsorbent predstavlja efikasan, jeftin i održiv materijal za uklanjanje fenola iz kontaminirane vode.
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pH-DEPENDENT PHENOL REMOVAL FROM AQUEOUS SOLUTIONS USING A SUSTAINABLE CARBON ADSORBENT DERIVED FROM FOOD WASTE
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Abstract: Phenol is recognized as one of the priority organic pollutants in aquatic environments due to its high toxicity and widespread industrial use. In this study, the adsorption performance of a carbon adsorbent produced by carbonization of a mixture of banana, potato, and carrot peels was evaluated for phenol removal from aqueous solutions. The effects of the initial solution pH and phenol concentration on the adsorption process were investigated. The adsorbent exhibited high phenol removal efficiency over a wide pH range (2–12), with the highest performance observed under slightly acidic to neutral conditions, while only minor variations were detected under strongly acidic and alkaline conditions. The maximum adsorption capacity reached approximately 190 mg g⁻¹. The equilibrium data were analyzed using the Langmuir, Freundlich, and Temkin adsorption isotherm models. Among the applied models, the Langmuir isotherm provided the best fit to the experimental data, indicating predominantly monolayer adsorption on a relatively homogeneous surface. The obtained results demonstrate that the synthesized carbon adsorbent represents an efficient, low-cost, and sustainable material for the removal of phenol from contaminated water.
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