Simultaneous removal of heavy metals and ciprofloxacin micropollutants from wastewater using EDTA functionalized b-cyclodextrin-chitosan adsorbent
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Abstract: The emerging inorganic and organic micropollutants in water system have raised great concern due to their harmful impact on human health and environmental system. The present study pertains the synthesis of EDTA functionalized cyclodextrin-chitosan (CDCSEDTA) composite via two-step process and employed in the adsorptive removal of toxic inorganic (Pb(II), Cu(II) and Ni(II)) and antibiotic micropollutant ciprofloxacin (CIP) from aqueous solution. Characterizations of the CDCSEDTA were carried out using FESEM, EDX, XRD, FTIR, and TGA to identified different characteristics such as surface morphology, elemental composition, functionalities, amorphous nature, and thermal stability, respectively. Thereafter, different batch adsorption experiments were applied to attain the adsorption properties. Kinetics results fit well with pseudo-second order (PSO) kinetics model for both inorganic and organic micropollutants. However, adsorption of heavy metal ions to the adsorbent was faster than that of CIP. Isotherms results showed excellent monolayer adsorption capacities of 330.90, 161, and 118.90 mg g-1 for Pb(II), Cu(II), and Ni(II), respectively, while heterogeneous adsorption capacity of 25.40 mg g-1 for CIP.. Adsorption mechanism was investigated using EDX, elemental mapping and FTIR which confirmed the chelation with EDTA and electrostatic interaction of OH and NH2 groups with metal ions, while CIP was adsorbed via electrostatic attraction and inclusion complex formation with CD cavities of adsorbent. More significantly, adsorbent gave good removal efficiencies during simultaneous adsorption of metal ions and CIP at environmental level concentrations from real wastewater. Furthermore, excellent reusability makes it viable alternative to remove the inorganic and organic micropollutants for wastewater treatment.
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